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© ^vfy^wy!) y KEi&to&J&ffcSrBI-Siias 

ftfcitejfetfci L-cm^im-n, ±is^t 
R93 Utah* thoif^ EfatttottAfcfertSHP* 5 m 
&%U Ji^*i"5 r t *SJB4-LV\ '"5fiS% J: 9 '>ft V 
^^f^A^Pf KElRli9S»?>nftV^5B*b^ 

[oi7 2] s^niimsas^tu 
30 <DmM.fcb. 'a«r±*p«^- hn try ^ESittK^oErRi 

tfy zK^- Jlfy^^x^* ftiJ^S^A 
ttffi^T- ; ^!lx:(4#y y u- V. * V * 9 9 V u- 
. K ^y .i/odf-y-v, jKy-^n^- h^Sr0iJ^i-5- i 
5'.. *^*hoey^EieH4©»AttW^i:tO 
tikftttrVt-S <>©ft fetfWfclRSS^ftv^. ftd»-C 

40 *i>=T^E[Sl'tt©'K.y^^x-'K #U7^yv-h, 
*J±tfaKy ^ y — fts6»t?t>5fefc 

••• ' i". ■ •■: ' ■ • •: • • 1 

[0 17 3 ] 



4#(§f]¥l 1-19437l 
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54 



C 1 



V 




[0174] k = 1 +m 

l/ra=8 0/2 0-2 0/8 0, ^L<tt7 5/2 
5-2 5/7 5 



* k, 1 , mtt^ti^n^e/^jfi^JtSr^i-o 
[0175] 

Hb7 i] 



«»A 6 4 




[0176] o=m+n ^-2/98 

(k+1) /o = 20/10-0/10, jfftKfil k, 1 , m, n, o tttl^tl* 

5/1 0 — 0/1 0 [0 17 7] 

m/n= 1 0 0/0-0/1 0 0, L< tt9 8/2 ^ 7 2 ] 

•MM 6 ''5 ' 



(o @> c„ c„c)- (c <0>-c}- 



4- c- (chjV c t- T °\ ^° " ) 



[0 1 7.8'J n= 1 +m ★ k , 1, m, n , ; tt^tV-efr^rfrt&J&lt&TF-t. 

k/m=2 0/10~0/10 l ffSKlil 5/10 [0 17 9] ' 

-0/10 I ; ★ Hb7 3] 

«^sC6 6 

o o 
II 




[0180] k + 1 =m+n 



so k/1 =1 00/0 — 0/1 00, L<tt95/5 



ftg8¥11-l94371 
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65 66 

~5/95 *k, 1, m, nftZti*:'iv*jHmik*mi-o 
m/l=100/0~0/10(K »f KI49 5/5 [018 1] 

-5/9 5 * Ut7 4] 

»iisC 6 7 



CH 3 




[0 18 2] k + 1 = m+n 



/ 2o^— 5/9 5 



k/l = 1 0 0/0-0/10 0, tt9 5/5 

-5/9 5 

m/n= 1 00/0-0/100, ^K(i9 5/5-)K 

^il^6 e ; 



[0 18 3] 
Ut7 5] 

...-■["■ n 




C H 




CH 



C H 3 • CH; 



[0 18 4] 1 =m+n 

k /l =15/1 0-0/1.0,«Kttl O/l 0 
—0/10 ! * : i 

m/n= 1 0 0/0-0/1 0 0, fft& L< ft 9 5/5 



— 5/95 

: [01 8 : 5]jv ! •> •[ 

Ut7 6] 0 » 



ttfHI¥1 1-194371 
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fltfis«6 9 



(35) 



68 




[0 1-8 6]'m+n = k/2+l; 

k/l=4 0/8 0-0/1 0 0, gf* U< tt2 0/9 

0 — 0/100 i\ i 

m/n= 100/0-0/100. Sf4 L<tt9 5/5 * 

*a«7 o 



CH 3 

i • n ■ i i ; •• ' 

*— 5/9/5 < :> ; 

k, 1 . m, ntt-ttt-fiii^^jfijSJtSr^-t-o 
[0 1 8 7] •» . i 

Ut7 7} . 




OlO 



-Ao t oV- 

\ CO) 0 




[0188] o = k/2 +m+n 

k/ (m+n) =40/80-0/1 00, if4L<tt 
2 0/9 0-0/10 0 ■ . 

m/n= 1 0 0/0-0/ 1 0 0, £f£ U< ti 9 5/ :i 5, 
—5/95 $ 
»»»C7 1 



3K 1 /o = 2 0/10 — 0/1 0, £f£L<ttl 5/1 0 
— 5/10 

,k,| 1 , , m,- n , o \±^fl?tl*frm$LVc*^lTo 
[0 18 9] 
Hfc7 8] . 




<Q> ° 



[0 1 9 0] o=k/2+m+n 

k/ (m+n) =40/80-0/100, ffiKfl 
2 0/9 0 — 0/1 0 0 

m/n= 1 0 0/0 — 0/1 0 0, ffiU.119 5/5 



-5/9 5 

1/0 = 2 0/10-0/10, »*L<U15/10 
— 5/1 0 

so k, 1, m, n, o Itttl^tl^Jl'jS.J&lk&TFi'o 



4#Hf]¥1 1-194371 



[0191] 
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«»*7 2 



(36) 

* * Ut7 9] 



70 




[0192] l=k/2+m+n ^-5/95 

k/ (m+n) =4 0/8 0-0/1 0 0, jfr£L<tt: k, i , m, n tt-ttt^Jl^/Vjfi^lbSr^o 

2 0/9 0-0/10 0 1 i [0 19 3] 

n/m=l 00/0-0/100, ijtf* U< tt 9 5/5 [ft 8 0] 

«*s5 7 3 , 



<g>-CH 2 CH 2 o)- ^°-@Ol s ). 



o 




[01941 m=k/2 + n + o ★ 1 /m = 2 0/10 — 0/10, jfiKli 15/10 

k/ (n+o) =4 0/8 0~0/10 0, 0tt<li ~5/l0 ' 

2 0/9 0~0/10 0 k, 1, m, n, o tt^jh^PiVfc/l'iBjfcJt Sr^-f. 

n/o=100/0~0/l00, &IKI195/5 [0195] ... . .......... 



~5/9 5 



★ =o Hfc8 1] 



o 
II 
c 



o 

II . 
c 



[0 19 6] o=k/2+m+n 

k/ (m+n) =4 0/8 0^0/10 0, ff*L<tt 
2 0/9 0-0/1 0 0 ■ • 

m/n=l 0 0/0-0/1 00, L< f± 9 5 /5 
— 5/9 5 



1/ o = 2 0/l 0 — 0/10, #£L<f;il 5/10 
— 5/l'0 . ; 

k, 1, m/ni ott^^^^IJ*it^^-r o 
[0197] 
Mb8 2] 



ftmm i-i9437i 



(37) 

71 72 
WitsC 7 5 




[ 0 1 9 8 ] n + o=.k/2 + 1 +m • o 9/K£ffl<^5&^ n 7^ 

, k./ . ( 1 +m) ! =4 0/8 0-0/1 0 0., »S L< ii t5itiS-e#5. 

' 2 .0/9 0-0/1 0 0 ••' ■ •- ■ ■ ' [0 2 0 3] ±E©*1# jEO-«Mt*#i-5K*tti«^ 

l/m=100/0~0/100> SSWI495/5 ^SrfflVT. *H~ 7" y ^^-T ^ U' -7 KElSOSrBJfc 

-5/95 ^Lfc*«7-f /uA4r#Sfctt» .£ilTfcttWi-5ElRl* 

. n/o = l 00/0-0/1 00, £f£L<»49 5/5 20 «fctf#Ig&i8§tf ;= i: ^*^?ll:t5^Ti* LV\ 

-.5/9 5 : .>• • [ 0 2 0 4 J $fe-f , * Bft£K£o^-CK9H-3. EO- 

k./ .l. m, n, otttix-e^/HWRifcSr^-t-. ttttrottfittiB^f-Sr^WT^^^-y 9 r**W v KE 

[0 19 9] £Jifr©*mM:, |6lS:#5fc«)»cfi, ttttfcttJMH^O-hTSrl**** 

B-'Di^y (6 0/4 0 (**Jfc) ')■ j&fi-JSffltf » 30- fctt* ^SttiSJ^JB<0-hT#B^*5JtSEl»I^lRl- 

trTjtttsfcttKKAftflttO-. 0 5-3. 0##*U i4ott*V\.*Tf^/M^!l y. KE[rJ£#5 £ 

<\.-*bkl#*.U<»40. 0 7 — 2v. ,0CD^iST?fe5 o . iiSBIiJiotbt;, - 

■*HRtt*4S0. '0 5 J:0/h£v*»^vM«:7^/PA©« [ 0 2 0 sY^msUffl&h UTtiu — tfc©E[6]£«i 
«&S9*u»fe«'.: 3.v -0'J: 5 .... ffift-ff Bli &fij/81r3 0 : AWSfett, 

• *»iWo*!itta«K<-4-o.r«f»: Berfij^^-r-s^ra^ft gs«te«r*J:'5 : »=+a. -hTi-#ffi©&ft5Ei*]«« 

[0 2 0 .0 ] •■^T-*f±#. Soffit SrfiJffli" 5 UV V ••. 

y ^^u^^«»^^ftx*ai^5 0 00-20 [6 210-61- *&®\zm i^S : s&0-C-* : .SEM£Ktt. 

^'#*U<f4l5?—l-.5^0<BH'36S»*.LW\ »ft©«<|6i* (*V *-Wffi|S)S«^cD&Je) £ 

:' A 5 5. 0 0 0 itt9/h£^J§6/M7 4'/)>Acmtt3ftA ! * * : **tt*r* £ t #34 L 

^WHIKiWfflJil^Sr^DSatb^fe'Oa* b-< *W ■ "° '[02 0 7] ± ; |EE(S]*«t LT, IfrttKllIrtOi 

Kfl'-tSy'^EfiHtoWft-fclRWIl!:,'- ..S*y» =» y&l, ? 5 K-f 5 K, !) J $■ K;' - if? y i-fM' 5 K, 

■RSSfrffl^Tft 5« ! .KS*±-fc«**fei*i3h?-Ji fcJgjS y#/V7 7 Ko # y fi>W7* ■ # y 

U, ..^©El^^l®ti«t : oX^*^=T^E^*^-t-* i *V % : JK!T7'*=W^?l'7r'f K, *!)7x = ^* 

[0 2 0 21 ±«EOtt'ft ; ttW^©*HciSfettv-.'l*^IWR fW7^w-K #D=.+ wi:7ir f^K *y 7-fe 

Sfra-fo-ettfe^. KKftttas^iF-tt, ■SBE^ifc^ #yry U— k y^u 

towM^fex-g-^-r-5iitds-e'#5o-#jx.»isKy 3:^7- Wis sKyf^r^-^ /Ky/ot'i/^ ir/va 
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[0 2 0 8] *^^^C*5^^T^iJlfE7 B 7^^S/^ 

-(MIS, 4fcfi7bf^^toa«rl6U7t7 P 7^^s'^ 
*Kx VfjTW'f 5 KM, 7 t'i/^tfy t*= 

SKt©£f©3l*Jglft if «r*rf 5 ±IE«-«£«fc if tffi v> 
[0 2 0 9] ifE'&aSa^iKtCliSVT, ^f-yir^ 

^— -TvKx/v^vStKs 7t'y^!)7x = U'yt;v 

7 7>f K1S> 7^*!)sfVyT>7*l/- h& 
«; 7^JSy^l'Vt7^l/-HS, 7^^ 
'K y T y W — -fe/vo -7.^7*5 ^^-y^SM^ 

[0 2 10] *^BJO^B*^^i-fflV^tb5ffi^7 
7VAf± s ±5E»C-ClttW bfc <fc 5 ti7 ;VA<D_hffi t 

firS)*Rfc* ^ /uAloff'- 
iWH^oaHBfc.J: otO «£A± 5 0 «6tT.*'fett 8 0S- 

•:*o-fe*±a* UV-V • . ■ • 
[0 2 1 1] A*|± v ±E©*D*«l*ia*±- 

U *v^TfiS^-BlftiPif;«ft»il©B36flsiiatrfc-C 
# fcftSo ■■■=K*fti4i«^F-OB^r*S'>©ft*»±, ii# 

[0212 1 ®mmtf>\*. mM&x&**mmt£mmz. 

»d\ lEw-WittoR'JIttK^oaa.GiajftJfc/jiif) fc 



74 

^ h^-^^y. l. h^^-tf^jfcif 

©^JfcgHfc**^ Tir b V, mm^^, i e r t 

/v, Mxfi/y^!)3-/K if 

iv, xf;vt;i'y;i'7' % ^fA^A')/^, 2-t°t3y 

K>\ N->f;i'-2-foiiKy. fc°yv^ hyx 

f^T^y, fh7kKD77y, y^fA*AA7 5 
K, ^f-/P7*hT5 h\ ^f;^A*^f-yK, T 
■febx>y;K,7'foxhy -fiWfcR* * i\ *J «fc 

[0213] i§iK©«£f4, fflv^jE©— «ri4©*£,fttt 

Si7>^ ©ISf »tt-^*l|*«J f£ @ «J t "T 3 7y /V A © 

*%olfiH-ettfli SFiv< U< ft 7~ 3 o*S%©fg 
[0 2 14] ±E©*ii$:ffl^TJjff3©*ftfcB«bfc. 

=- hfev n-;v=- hjfe, 7°y ^ «»3l*-htf 
[0215] mm* WKttlMjU ElRl*S±teWi: 
ft, W^BBje^tbi". ««E*sj3*stfia|S!*T?#. ^fstt 

[0 2i ej'row • ftj»xa©«ntttv , --3fei"**±- 
9";.««*ttK^tt, ^fc'^^y ^WT-y ^ kbs 

^y^^vf y 7*y y KBlft Sr^fiS*«. 
[0 2 l:7]'m«iatr < toT;^f s^M^y y KB 

- ifi5#-7-lC«£oTl4v #f5Jx5¥^/V h^jKIMQaflUt 

. 1? £ 5 fc k: fSitoatas *«3£?ir ?> # 
jt«Wtev>«it-ejmtea.Srff:^-isai*s4 cfc»£ s ist> 

..i«*<*5. ■■*©J:-5***frfc:HU .— fiiBSaT?JR«!.a 
L, ^E-/ K^ 4 x4EIrI4:#^«U:\- a»W, L< (4 



#IP1¥11-19437J 
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01C~3 0 OX^<onm. #fc 1 0 0^2 6 CCeotBH 
[0 2 18] 4fcEfiSt£±K*5^T:, 

tcJ;oT^^5/tfe-«^fi^^/«ev^s s ;nti o©>~ 

12 0 ft<Dmm. ^t- 3 0 ©>~ 6 0 #(D$5fflaS£f 4 L 

\,\ i og>«t 9*g^»^ Efta^+^tfts&^asfc 
5c 4fci 2 o^«f?ft^^-a-}rf±, ^stt^T-r?. . 

[02 19] zcdxoklx. ■&-fm&®;mx~%ifomm 

ii±m^t^Xi%-t£*^^ y ?^4.y*V y KEftfc 
[0 2 2 0] ft*5 % ±|£©!&&SI@^:k>^-C. ?&fSH4 

m&tmft^' m < * £ , mm& 1±- 

^0*[6]^[6]^^-t-< ft3 0 -f-ft*^ *^PJcD^D<^ . 

7J£ L T ^ 6 * -7 ^ * v n j •? y y v E [fi] f 4# < 
* Or Yu f y? . *^=7;*Efi4fcf4^;ft4^©E 

[0 2 2 1 ] r 5 LT«*RtBfc:fe^T»j*Lfc*-*'?- 
y^/s^c/y - y KElfilSr^ *fc3K«*tt*#-?-©»ciSi 

. [ 0 2v2 2 ] ■■J-«»4|iamEttv .»*«Et».^£tT©fflltit?- 
*^tfWfcfWIStt4t^--fcfc*tfSftftteli>jfe.J: 9 1 O'C 

••#«tti:#telWRH:fc< , S?l*aaxStJ:*i»t5JpfRi#ffl: 

fcfc L-SEW—HMtoRaWW^FR: J: o.T »±, ^SPigft 
»s «fc o xnbfrZW-iSrfr^ h 3 ft S'i: i a* ifc 40 

•• [0 2 2 3] ^y.^/W^ry KE|pJ©7 

tt. ttffli-5?SStt«^<oaiB, fflsfcJtfti*^ Eft 
-^a^ftif Srigfiai^-f-S i £ KXPEtS© 



76 

K:**»i\ ft i* t V fc^feSrffi V * 5 r t fc «t (J BfM© 

xa^aiR Lft tt ttfift ft ^. 

[0 2 2 4] ^iCIliaotf^Sil?^^ 
tt\ ^f'^W^!) y KEltl i: ^ 5 E(6j^liSr*&- 
^E[^J • mi£itVtch<DXh<0. 4 it, KElRl*r^«L. 

[0 2 2 5] *fcflE»flt7^/UASr±Jfifc-CttWUfcJ: 

®E[Sis«sr^7-f ^^hmmvx.mmy^^^m 

®El6iaMS±Kimufc.-t©**?)*«8-effl^5, 

.-frx El^S^as^-^^y^^yy y KElSlSr#5fc«) 
t-^Sft 1 0DT(4$>Sa^ • T.N— L CD i LT^4 t< 
ft^^WS?^ 5 « »»S*rfflv^BRtel4» ^<0E(6]S 

/uAf±, Gft£K£rBfe£ UT tEi^SLtuft i?as®^ S 

^i* Sr*-T 5 7w *A -efo o T t> J: v \ 

[0 2 2 6 ]-.4fcWgflt7 -f./UA»±, :«ffi«fl| % 

^•7^A!i if©«SISSr^it5 S t fet?#i5o 4fc« 

y :W-r jKy^-zK^-i K #y lf=/V7/u=-;K 
7]f y 3-— T/u'z.,/U7*>>^..tfi) ^/vy.ir^, i&yTy^ 
— K,.-aKy.^5 K," 7 ; e;V7x^#yti/7-fy 1 hy 
Ttf/VfeVVD — ^.ft ¥(ti-?7**3-y $ m^yt^y Is 

[0:2-2 7] JfeC, *«WO*Mt'7-f/l'Atr5fefcflRL 
fc-TN®ft-fe/i>i£«a^*3iir-5^§-<OEBtcol,>T^lt: 

flt7^vuA«rea-t-«r tast?ts.'*^K-cf4, i«c 

tas:HfflJD»4 •3«r«±©«r«t.7.^^SrfflVNT 

t ^WW4 » «.tt^ri!B-c*> 5 as • : -a x h r y 5 

■•fc»*>4 0#4 U^tl4v^ftl/\ Afr«)ftESffie5r 
0y*+5 i SAT<o& ? lefts.', u"'-r#L?>ttfc< 4 

ttOTfift^o 

[0 2 2 8] *!8M^*5»tS*l«7^/VA©^u 



ftBSl ¥11-194371 
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7<f^©±T2iBtbB, cit«t5„ 

7 zi'A© b mmaxxf c ffiflafc*5tt<5ttfit£*#?-<& 
£S> cffifla©*s*©l»<R-c*>*. *v-ett*Bfll7-f^ 
mU<D^y( V9f — b cffi{l!|co^-Y v-?# — bOf&tft 

[0 2 2 9] ftV^TNfSlt;v©7'Uf/V F^fafcW 

ttAfi, HI 2 0*i<-tA«SJHK»ltWC(44 
<, t>o-C«V-CV % 3 (^•7f^«ftOS' 

?4 bm&±*mm*tmb<Di&-rjiimi>wiii-? =» 

-f-v-f-iv h^fifi,' 111 2 tci^i-J; 5 trTNJSft-fe;vJc*5 
[ 0 2 3 0 ] 3fefi«7 4 jvk l tfeSrffiS-TSI&^^o 

&*t«7 -f. t>iff« Ufcttft-fe/i'StR £ l±K*Nffl *» 

1 6 5 ~ 1 9 5 Sv KB1 70-1 9 0S, #fCl . 

$f^L<»±i 7 5~i 8 5^©isHTffia-r5„ -rfc*? 

*>*i«:7 ^ /VA £ T N*8Mlir;KD±ffifc:Ee LTi^i 
b <Of$.-tft£. * fc*Bflt7 -f /va Sr T N^S-fe/vcoTffi 

fe-ixfc t V * '/ • «o 

[0,2 3 lil'*fc/. , a»=|tflr7^A'^2**«* , f-5»fi' ■ • 

fC *tl%tt 1 tfcEH LT1) S I V ftfc 2 #©*« y -f )V 
•Mi, IHI— ©3t^7^-^-Sr*-t-a fccDSrffl^Tfc 

a v > u . - * 7t y / - &m tt z & y a a> a *m 

[0 2 3 2] ±ffl||*5 X tfTffl'JffifttS b T Njftft-fc A* tO so 



(40) 

rofc-tix-eh, i fe-foEii-rs^trovNTtftB^-rso 

KE«t*SV^Tf4, ^ft^ft©tt«7^A£±5zii<£> 1 

Lfc T N?K^-fe VVCDStg b tt^*t<D-fc A'*l£fc*J It 3 7° 
u^h^ifiJiCfifei-fiflfSriiftl 6.5-1 9 5f, 0 
SUX'lil 7 0~1 9 OS, SCfftKlil 7 5~1 

8 5Sw«SH^ESi-5. 

[0 2 3 3] fc^TNttfiirA'fcifliSfcttTfllW* 

Ufcffi«KiElt-t-5*flt7-f./UASr7^/i'A.l . 
^^WA^^^fv'UA^ i-K^-TSo ; ^Efft=:*5V^TTN 

m&±Mz&hi&&vity ■< /va i ^co^^T^i, ±jbcd 

t>S^t)7-f ;vA l w^/v b^lSli; 7^;va l ifiMch 

tf%y°U^;VhJifab<Dj&-r-Pim*mit; 1 Q 5~1 9 5 
U< 1*1 7 0~1 9 OS, »fc#*U< (±17 
5~18-5S©|SiT'Eft5o j!kV^7^;UA 1 t± 
fl!l*fcttT0MI3fclR t oMfcEfll 7 ^ /PA 2 ©£ 

Mi>i&mi'tcT^m&±/v<D±/vmm(D-yu^-fv h^- 

IS], t^t>7-f/WA 1 0EK&#<OKt££¥2: Lfc^ 

^■f-A-ftSrl 6 5~1'9 5S, frifcUail 7 0~1 9 
0g,'1#fc»4Klil' 7 5~l 8 5SwteBl-E«-f- 

[0234] ^^-t?-(B^(DE*^OV>T^BJ-r5o ffi 

4 fcf±jpff»-Eei-5 aw-^fc «. f?±rm%m<Dm 

iilEtti t <g)fe«{c:fiv n«©T NJK**/i'»Efclfe $ fit. 

<fc 5KE«-^5»fr*s*)5. *5§PJcD^ B B ^S«lr*i 
w-c »±; S«7w ^A±K:«ilt!K*IBt#i-5'»&fcf4, 

[0 2 3 5 ] '^i, •*mw\*mfe<»%.^'<y* 
Wi-5TN^-fe/l>fC^^f y^V^yy s/'KEl6]SfH 
3Sft'.Ufc*Mt3f.VM'A SrEB-f-S -tl-«t 1 9, TFT* 

ihm^wt i,x$£mztj:\,^n=>>h7x hit, iznm- 

[0 2 3 6] 
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(41) 
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( 1 ) ttiM4i«#^-<0i|l&3l©*j£ 

>\s*v&m^MV^ 4 0 OMH z©l H-NMR (0 
*i^SjNM-GX4 0,0) T-SlJ^b^rSLfc 0 

(2) tt&&&<DMfe . 

(6o/4 osajt) m^mm*. ■ 3 cc-czris 

Lfc„ ■ 

(3) fig&ti^ijoft^ • 

DSC (Perk i n Elmer DSC- 7) Mfc 

&&zfift^mMm (*y (**) mbh 2<i3t 

SSMSt) «^ fc:«fc (9 ft S b ft. ' 

(4) ®tfr*coaiJ^ 
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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a twisted nematic liquid crystal display device which 
has its display contrast, gradation characteristics, and field angle characteristics of display 
colors improved. 

SOLUTION: This device consists of a driving twisted nematic liquid crystal cell consisting of at 
least one compensation film which is formed of optically positive uniaxial liquid crystal 
macromolecules and has the nematic hybrid orientation that the liquid crystal macromolecuies 
form in a liquid crystal state fixed, a couple of transparent substrates equipped with electrodes, 
and a nematic liquid crystal sandwiched between the substrates and two polarizing plates which 
are arranged above and below the liquid crystal cell. Here, the product (And) of the refractive 
index anisotropy (An) of the nematic liquid crystal constituting the liquid crystal cell and the 
thickness (d) of the liquid crystal layer of the liquid crystal cell is 200 to 500 nm. 
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[Claim(s)] 

[Claim l] The compensation film of at least one sheet which fixed the nematic hybrid orientation which it 
was substantially formed and the liquid crystallinity giant molecule concerned formed in the liquid 
crystal condition from the liquid crystallinity giant molecule in which optically uniaxial [ forward ] is 
shown optically, It consists of two polarizing plates with which the TSUISUTEDDO nematic mold liquid 
crystal cell for actuation which consists of nematic liquid crystals pinched between the transparence 
substrate of the couple equipped with the electrode and the substrate concerned, and the liquid crystal 
cell concerned are arranged up and down at least. And the TSUISUTEDDO nematic mold liquid crystal 
display characterized by a product (deltand) with the thickness (d) of the liquid crystal layer in the 
refractive index anisotropy (deltan) and the liquid crystal cell concerned of the nematic liquid crystal 
which constitutes said liquid crystal cell being 200nm - 500nm or less. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Twisted Nematic mold liquid crystal display with 
which display contrast, the gradation property, and the angle of visibility property of a foreground color 
were improved. 
[0002] 

[Description of the Prior Art] the original features of LCD called a thin shape, a light weight, and a low 
power in the Twisted Nematic mold liquid crystal display (it is called TNLCD for short below) of an 
active drive using a TFT component or an MIM component - in addition, since it has the image quality 
which is equal to CRT when it sees from a transverse plane, it has spread widely as displays, such as a 
notebook computer, portable television, and a portable information terminal. However, in conventional 
TN LCD, when it sees from across for the refractive-index anisotropy which a liquid crystal molecule has, 
or a foreground color changes, the problem of the angle of visibility that display contrast falls is not 
avoided in essence, but the amelioration is desired strongly, and various attempts for amelioration are 
made. 

[0003] How (the halftone gray scale method) to divide one pixel and to change the seaLof-approval 
electrical potential difference to each pixel by the fixed ratio, How (domain split plot experiment) to divide 
one pixel and to change the direction of a standup of the liquid crystal molecule in each pixel, The 
approach (the IPS method) of applying horizontal electric field to liquid crystal, the method (VA liquid 
crystal method) of driving the liquid crystal which carried out perpendicular orientation, or the approach 
(the OCB method) of combining a bend orientation eel and an optical compensating plate is proposed, and 
a prototype is developed and built. 

[0004] However, the orientation film of a certain thing, an electrode, liquid crystal orientation, etc. had to 
be changed, the manufacturing-technology establishment for it and establishment of a manufacturing 
facility were needed, and the effectiveness that these approaches are fixed has caused the difficulty and 
cost quantity of manufacture as a result. 

[0005] On the other hand, no structure of TN LCD is changed but there is an approach to which an angle 
of visibility is made to expand by building an optical compensation film into conventional TN-LCD. Since 
this approach has the advantage which amelioration and extension of a TN LCD manufacturing facility 
are excellent in unnecessarily and in cost, and can be used simple, it attracts attention, and it has many 
proposals. 

[0006] The cause which an angle of visibility problem generates in TN LCD in the Nor Marie White (NW) 
mode is in the orientation condition of the liquid crystal in the eel at the time of the black display which 
carried out the seal of approval of the electrical potential difference. In this case, perpendicular 
orientation of the liquid crystal is carried out mostly, and it serves as optically uniaxial [ forward ] 
optically. Therefore, in order to compensate optically uniaxial [ at the time of the black display of a liquid 
crystal cell / forward ] as an optical compensation film for extending an angle of visibility, the proposal 
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using the film in which optically uniaxial [ negative ] is shown optically is made. Moreover, when the 
liquid crystal in a eel compensates using the negative optically uniaxial film with which the optical axis 
inclined paying attention to carrying out a eel interface, parallel, or leaning orientation near an 
orientation film interface at the time of a black display, the approach of heightening the angle of -visibility 
expansion effectiveness further is also proposed. 

[0007] For example, LCD using the optical compensation film and it using the cholesteric film with which 
the screw axis inclined is proposed by JP,4-349424,A and the No. 250166 [ six to ] official report. However, 
the approach for it being difficult to manufacture the cholesteric film with which the screw axis inclined, 
and leaning a screw axis during these patents also in fact is not indicated at all. Moreover, LCD using the 
negative 1 shaft compensator with which the optical axis inclined is proposed by JP, 5-249547, A and the 
No. 331979 [ six to ] official report, and the multilayered film compensator is used as a concrete 
embodiment. LCD using the optical compensation film and it to which the optical axis furthermore 
inclined in JP, 7- 146409, A, a No. 5837 [ eight to ] official report, etc. and to which inclination orientation of 
the disco tic liquid crystal was carried out as a negative optically uniaxial compensation film is proposed. 
However, disco tic liquid crystal has the complicated chemical structure, and its composition is 
complicated. Moreover, since it is low-molecular liquid crystal, when filmizing, complicated processes, 
such as optical bridge formation, are needed and difficulty serves as cost quantity as a result with 
industrial manufacture. 

[0008] The oriented film using the liquid crystallinity macromolecule which has optically uniaxial 
[ forward ] as other gestalten of a compensation film is also proposed. For example, the compensating 
plate for LCD which consists of a liquid crystallinity high polymer film which could twist in JP, 7- 140326, A 
and carried out tilt orientation is proposed, and it is used for angle of -visibility expansion of LCD. 
However, it is not industrially easy to be able to twist in addition to tilt orientation and to introduce 
orientation into coincidence. Moreover, LCD using the viewing-angle compensating plate and it which 
consist of a film which carried out orientation of the nematic liquid crystallinity macromolecule to 
JP,7 198942,A and a No. 181324 [ seven to ] official report as a similar technique so that an optical axis 
might intersect a plate surface is proposed. However, since the compensating plate which made the 
optical axis incline simply also in this case is used, it cannot be said that the angle -of- visibility expansion 
effectiveness is enough, 
[0009] 

[Problem(s) to be Solved by the Invention] This invention offers the Twisted Nematic mold liquid crystal 
display with which the high contrast which is not in the former, and wide-field-of-view cornification were 
attained by solving these above-mentioned technical problem and combining the specific Twisted Nematic 
mold liquid crystal cell for a drive, and a nematic hybrid orientation compensation film. 
[0010] 

[Means for Solving the Problem] Namely; this invention is substantially formed from the liquid 
crystallinity macromolecule in which optically uniaxial [ forward ] is shown optically. The compensation 
film of at least one sheet which fixed the nematic hybrid orientation which the liquid crystallinity giant 
molecule concerned formed in the liquid crystal condition, It consists of two polarizing plates with which 
the TSUISUTEDDO nematic mold liquid crystal cell for a drive which consists of nematic liquid crystals 
pinched between the transparence substrate of the pair equipped with the electrode and the substrate 
concerned, and the liquid crystal cell concerned are arranged up and down at least. And it is the 
TSUISUTEDDO nematic mold liquid crystal display characterized by a product (deltand) with the 
thickness (d) of the liquid crystal layer in the refractive -index anisotropy (deltan) and the liquid crystal 
cell concerned of the nematic liquid crystal which constitutes said liquid crystal cell being 200nm - 500nm 
or less. 
[0011] 

[Embodiment of the Invention] Hereafter, it explains in more detail about this invention. If the 
TSUISUTEDDO nematic mold liquid crystal cell for a drive (it abbreviates to TN liquid crystal cell 
hereafter) used for this invention is classified according to a drive method, it is subdivisible like the active 
matrix using a TFT (Thin Film Trasistor) electrode and an MIM (Metal Insulator Metal and TFD;Thin 
Film Diode) electrode using a passive matrix and an active element as an electrode. In this invention, 
remarkable effectiveness can be demonstrated to TN liquid crystal cell of which drive method. 
[0012] deltand value shown by the product of the refractive-index anisotropy (deltan) of the liquid crystal 
cell concerned and the thickness (d) of the liquid crystal layer of the liquid crystal cell concerned is 
usually desirable 200nm - 500nm or less, and the range of 250nm - 470nm or less of 300nm - 450nm or 
less of TN liquid crystal cells used for this invention is 300nm - 400nm most preferably especially 
preferably. When larger than 500nm, there is a possibility that the angle of visibility improvement effect 
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at the time of combining with the compensation film explaining the back may become scarce, and a speed 
of response may become slow. Moreover, when smaller [ than 200nm ] and it combines with the 
compensation film concerned, the improvement effect of an angle of visibility has a possibility of 
producing the brightness of the transverse plane of a certain thing, and the fall of contrast. 
[0013] Moreover, in order to reduce the orientation defect of the liquid crystal molecule of a nematic liquid 
crystal, as for TN liquid crystal cell, it is desirable to give a pre tilt angle beforehand to the liquid crystal 
molecule concerned. A pre tilt angle is usually 5 degrees or less. 

[0014] Moreover, generally the major axis of the nematic liquid crystal in the liquid crystal cell concerned 
has twisted about 90 degrees of TN liquid crystal cells between vertical substrates. In the condition of not 
carrying out the seal of approval of the electrical potential difference, 90 degrees of linearly polarized 
lights which carried out incidence can be twisted to a liquid crystal cell by the optical activity, and they 
carry out outgoing radiation to it. If the seal of approval of the electrical potential difference is carried out 
to a liquid crystal cell, orientation of the major axis of a liquid crystal molecule will be carried out in the 
direction of electric field, and optical activity will disappear. Therefore, in order to fully acquire the 
effectiveness of this rotatory polarization, it is usually preferably desirable [ the twist angle of TN liquid 
crystal cell used for this invention ] that it is 85 degrees - 95 degrees 70 degrees - 110 degrees. In addition, 
either the left or the right is OK as the direction of torsion of the liquid crystal molecule in the liquid 
crystal cell concerned. 

[0015] Subsequently, the compensation film used for this invention is explained, the liquid erystallinity 
macromolecule which the film concerned shows optically uniaxial [ forward ] optically - concrete --**-- 
the liquid erystallinity high molecular compound in which optically uniaxial [ forward ] is shown optically, 
or ** - the liquid erystallinity macromolecule constituent containing these at least one sort of liquid 
erystallinity high molecular compounds in which optically uniaxial [ forward ] is shown optically since ■■ 
it changes, and this liquid erystallinity high molecular compound or this liquid erystallinity 
macromolecule constituent fixes the nematic hybrid orientation formed in the liquid crystal condition, 
and is formed. 

[0016] The compensation film concerned has turned to the include angle from which the director of eye 
backlash which is the film which fixed nematic hybrid orientation, and a liquid erystallinity 
macromolecule differs in all the locations of the direction of thickness of a film. Therefore, when the 
compensation film concerned is seen as the structure called a film, an optical axis does not exist any 
longer. 

[0017] The compensation film which fixed such nematic hybrid orientation is not optically equivalent on 
the top face and inferior surface of tongue of this film. Therefore, when arranging to TN liquid crystal cell 
explained in the above, the angle-of-visibility expansion effectiveness differs somewhat by which field is 
arranged to this liquid crystal cell side. Although sufficient angle-of-visibility expansion effectiveness can 
be acquired in this invention whichever it- arranges a field, it is desirable to arrange- the field of the one 
where the include angle of the director of a liquid erystallinity macromolecule and a film flat surface to 
accomplish is small among the 2nd page of the upper and lower sides of a compensation film especially so 
that a liquid crystal cell may be approached most. The various parameters of the compensation film used 
for this invention here are explained. 

[0018] The range of 0.2-10 micrometers of thickness of a compensation film is 0.1-20 micrometers usually 
0.3 5 micrometers especially preferably preferably first. When thickness is less than 0.1 micrometers, 
there is a possibility that sufficient compensation effect may not be acquired. Moreover, when thickness 
exceeds 20 micrometers, there is a possibility that the display of a display may color superfluously. 
[0019] Subsequently, the retardation value of the appearance within the field at the time of seeing from 
[ of a compensation film ] a normal is explained. With the film which carried out nematic hybrid 
orientation, the refractive index (it calls Following ne) of a direction parallel to a director differs from the 
refractive index (it calls Following no) of a perpendicular direction. When the value which lengthened no 
from ne is seen and it considers as the upper rate of a birefringence, the retardation value on appearance 
is absolutely given by the product with thickness with the rate of a birefringence on appearance. The 
retardation value on this appearance can be easily calculated by polarization optical measurement, such 
as ellipsometry. the retardation value on the appearance of this compensation film -- the 550nm 
homogeneous light -- receiving *- usually - 10-300nm 5 500nm is the range of 15150nm especially 
preferably preferably. When an apparent retardation value is less than 5nm, there is a possibility that 
sufficient angle of- visibility expansion effectiveness may not be acquired. Moreover, when than 500nm, 
and it sees from across, there is a possibility that coloring unnecessary for a display may arise. 
[0020] Subsequently, the include angle of the director in the vertical interface of a compensation film is 
explained. The include angle of this director is usually 0 times [ 30 or less ] or more preferably 0 times [ 50 
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or less ] or more as an absolute value in the opposite side of nothing and the field concerned 60 degrees 
[ 90 or less ] or more in either the top face of a film, or near the inferior-surface-of-tongue interface about 
80-degree or more the include angle of 90 or less degrees as an absolute value. 

[0021] Subsequently, the average tilt angle of a compensation film is explained. In this invention, the 
average value of the include angle of the director of a liquid crystallinity giant molecule and substrate flat 
surface in the direction of thickness to accomplish is defined as an average tilt angle. An average tilt 
angle can apply and search for the crystal rotation method. The range of the average tilt angle of the 
compensation film used for this invention is usually 20 - 50 degrees preferably 10 to 60 degrees. When it 
separates from the range of the above [ an average tilt angle ], there is a possibility that sufficient 
angle -of -visibility expansion effectiveness may not be acquired. 

[0022] An above-mentioned liquid crystallinity giant molecule is formed substantially, and the 
compensation film used for this invention will not be limited, especially if it has the nematic hybrid 
orientation of this liquid crystallinity giant molecule and has the above-mentioned parameter. 
[0023] It explains in more detail about the compensation film used for the liquid crystal display of this 
invention. The hquid crystallinity macromolecules which form this compensation film are specifically a 
homeotropic orientation nature liquid crystallinity macromolecule and a liquid crystallinity 
macromolecule constituent which more specifically contains a homeotropic orientation nature hquid 
crystallinity high molecular compound or the liquid crystallinity high molecular compound of at least one 
sort of homeotropic orientation nature. 

[0024] A homeotropic orientation means the condition that the director of hquid crystal carried out 
orientation to the abbreviation perpendicular to the substrate flat surface here. This homeotropic 
orientation nature hquid crystallinity giant molecule is an indispensable component for reahzing nematic 
hybrid orientation which the compensation film used for this invention forms. 

[0025] The judgment of whether a liquid crystallinity macromolecule is homeotropic orientation nature 
forms a liquid crystallinity macromolecule layer on a substrate, and is performed by judging the 
orientation condition. Although there is especially no limitation as a substrate which can be used for this 
judgment, for example on a glass substrate and a twist concrete target Optical glass, such as soda glass, 
potash glass, borosilicated glass, crown glass, and flint glass, etc., The plastic film or the sheet which has 
thermal resistance in the liquid crystal temperature of a liquid crystallinity giant molecule, More 
specifically Polyethylene terephthalate, polyethylenenaphthalate, Polyphenylene oxide, polyimide, 
polyamidoimide, polyether imide, a polyamide, a polyether ketone, a polyether ether ketone, poly ketone 
sulfide, polyether sulfone, etc. can be used as a substrate. In addition, although the substrate illustrated 
above is used after it makes a front face clarification with an acid, alcohols, a detergent, etc., surface 
treatment, such as siliconizing, is used, without carrying out. 

[0026] That in which the homeotropic orientation nature liquid crystallinity macromolecule used for this 
- - invention forms-the fnm of a hquid crystallinity-macromolecule on the substrate illustrated above,- and — - ■ 
these some liquid crystallinity macromolecules form a homeotropic orientation on one sort of substrates 
among these substrates in the temperature which shows a liquid crystal condition is defined as a 
homeotropic orientation nature liquid crystallinity macromolecule. However, there are some which carry 
out a homeotropic orientation specifically at the temperature near the liquid crystal-isotropic phase 
transition point with the class of liquid crystallinity macromolecule, a presentation, etc. Therefore, it is 
usually more desirable than the hquid crystal-isotropic phase transition point to carry out at the 
temperature of 20 degrees C or less preferably 15 degrees C or less. 

[0027] As this homeotropic orientation nature hquid crystallinity macromolecule for example, the inside 
of the structural unit which constitutes the principal chain of a ** liquid crystallinity macromolecule - ** 
the aromatic series radical which has a high substituent The liquid crystallinity macromolecule 
which has the aromatic series radical which has a long-chain alkyl group, the aromatic series radical 
which has a fluorine atom, ** In the end or both ends of a liquid crystallinity macromolecule chain, it has 
the long-chain alkyl group of carbon numbers 3- 20, or the long-chain fluoro alkyl group of carbon numbers 
2-20. The liquid crystallinity macromolecule which has the structural unit of one functionality guided 
from the compound which has one functionality parts, such as monoalcohol and monocarboxylic acid, is 
mentioned. 

[0028] The thing of the structure which the monomer with one functional group equivalent to the 
functional group which the bifunctional monomer used in case the condensation polymer whose 
structural unit of one functionality used for the liquid crystallinity macromolecule of the above-mentioned 
** is a liquid crystallinity macromolecule is formed has was made to live together at the time of 
manufacture of this polymer (under a polymerization reaction or after a polymerization reaction), and 
was incorporated into this polymer molecule is said, and it is usually included in the piece end or the both 
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ends of this polymer molecule. Therefore, the number of the structural units of this one functionality that 
exists in this polymer molecule is usually 12 per molecule. It is as follows when the structural unit of this 
one functionality is expressed with a general formula. 
[0029] 
[Formula l] 

( R iHr-O 



( 

(r,-<-o 

( 



c 





o — 



II 

o 



[0030] 
[Formula 2] 



X 





o- 



R i — C — 
1 II 



Rj — O 



[0031] the above-mentioned general formula setting Rl And R2 the same - or you may differ. Rl and 
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R2 The long-chain alkyl group of carbon numbers 3-20 or the long-chain fluoro alkyl group of carbon 
numbers 2-20 is expressed. Specifically, it is [0032]. 
[Formula 3] 

CH S CH 2 CH 2 - .CH 3 CH(CH 3 )CH 2 - . 
C (CH 3 ) 3 -. <CH 3 > 2 CH-, CH 3 (CH Z )3-, C 5 H u -, 
C 9 H| 9 - . C6H13-- , CgH 17 - , C7H15-. C| 0 H 2 |-, 
C]2 H 25~' • C H H 29~ • C 1B H 3T~ • C l6Hss~» C20H41-, 

CF 3 CH 2 - , CF 3 CF 2 - . (CF 3 ) 2 CF- . 
(CF 3 ) 2 CF(CF 2 ) 2 - . C 9 F, r . C 8 F 17 - . 
CF 3 (CF 2 ) 3 CH 2 CH 2 - . (CF 3 ) 2 CF(CF 2 ) 8 - , 
CHF 2 CF 2 CH 2 - , CF 3 CH 2 CH Z - . 
(CF 3 ) 2 CF (CF 2 )b CH 2 CH 2 - , 
CF 3 (CF 2 > 7 CH 2 CH 2 - ,H(CF 2 ) 4 CH 2 - , 
CF 9 (CF 2 ) 9 CH 2 CH 2 - , CF 3 (CF 2 ) 3 (CH 2 ) 6 - , 
CF S CF 2 (CH 2 ) 6 - . CHF 2 CF 2 CH 2 - ♦ 
CF S (CF 2 ) 5 CH 2 CH 2 - , H (CF 2 ) 6 CH 2 - . 
H(CF 2 ) 4 CH 2 - ,H(CF 2 ) 8 CH 2 - , 

[0033] **** can be illustrated as a desirable thing. Moreover, X is halogens, such as hydrogen, a fluorine, 
and chlorine, etc. Moreover, i is 0 or 1. Moreover, j is 0 or 1. Moreover, k is 0 or 1. Furthermore, 0 or lb of a 
is 0 or 1. However, it is a+b!=0. It is [0034] as a structural unit of one functionality formed from 
monoalcohol, above-mentioned monocarboxylic acid, and these above-mentioned functional derivatives. 
[Formula 4] 

C 10 H 21 C- HCCF Z ) B C— C 12 H 2 50 — C 6 F j a CH 2 CH 2 0 - 

II !l 
o , 0 



C4H0 



C S H 7 



C 9 H 



19 



- c- 

0 



0 0 

c 3 f 7 -h(^o)hc- c 10 H gl — {o)-o- 
o 

Ci 4 h 29 --<o) — <(o)-c- 

0 

CHP 2 CF 2 CK 2 —(O) <j - c tH 15 — <(p)" 0 - 

0 

CsFt -^(o) — (<S)-o- C fl H ia -h(q^ch-chc- 

CF 3 CH 2 CH 2 —(<3)- CH°CHC- C 5 H n — CH 2 CH 2 C - 

0 . 0 

—(C^ CH 2 CH 2 C- CF 3 CH 2 

5 



C a F, 



C 20 H 4 i 



6- 
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[0035] 
[Form vda 5] 
ccf 3 ) 2 cf -^oXQX- o ° aH 17 «" 

CPs CP 2 CCH 2 ) e -(l*y~ C - C 3 H IS — <^)-0- , 
0 . 

c 2 p 5 -^h)" 0 ~ • c ioH 2 , ^0>-c- c e p 17 o-<o)>-c- 

F O 0 

C<H a 0 

Ci 2 H 25 a -H^o)-c- <(o)-c- c 8 f 17 ch 2 ch 2 oh(o)^-c- 

o o o . 

HCCF 2 > 12 CH 2 0 H|Q)-C- HCCF 2 )<CH 2 0 —(q)- C~ 
0 o 
C 8 H 1T 0 O- 

c 4 h 9 o-<(o)>-o- . <o) . c 2 p 5 o^g)-o- . 

C 6 H |3 0 CF s CH 2 0 

C B H,aO 0 . CP 3 CF 2 CCH 2 ) 6 O 



HCCF 2 ) 4 CH 2 0 
C 7 Hi 5 0^O 




[0036] 
[Formula 6] 

C9H, 3 o-<o) — ^o- . hccp 2 x,ch 2 o -^5) — (o)-o- 

Cj 2 H 2 sO -h(0)-CH = CHC- H<CF 2 ) e CH 2 0 ~/oVcH-CHC- 

0 0 

C 6 H i 3 0 — (oy~ CH 2 CH 2 C — CHP 2 CF 2 CH 2 0 — (O^- CH 2 CH 2 C - 



C 3 H 7 0- 



o s 0 

W-(h)-C- H (CF 2 > 2 CH 2 0 ~^H^- <j - C 5 H u 0-^H^-0- 
0 0 

CCF s ) 2 CFCCF 2 ) 2 0 H^TT^-O-- 



[0037] **** can be illustrated as a desirable unit. One sort chosen from the structural unit of one 
functionality illustrated above or two sorts constitute the piece end or both ends of a macromolecule chain. 
In addition, in case it has this structural unit in both ends, the unit of both ends does not need to be the 
same. 

[0038] As a concrete liquid crystallinity macromolecule, principal chain mold liquid crystalhnity 
macromolecule s, such as polyester which fulfills the conditions of ** and/or ** polyimide, a polyamide, a 
polycarbonate, and polyester imide, are mentioned. A composite ease, the ease of film izing, the stability 
of the physical properties of the obtained film, etc. to liquid crystallinity polyester is desirable especially 
also in these. Generally the principal chain of liquid crystallinity polyester is formed from polyfunctional 
structural units other than bifunctional structural units and these units, such as a dicarboxylic acid unit, 
a diol unit, and a hydroxy acid unit. As liquid crystallinity polyester which forms the compensation film 
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used for this invention, what has an orthochromatic permutation aromatic series unit in a principal chain 
is more desirable. What has a substituent can be mentioned to catechol unit [ as specifically shown 
below ], salicylic -acid unit, phthalicacid unit, 2, 3-naphthalene diol unit, 2, and 3 naphthalene 
dicarboxylic acid units, and these benzene rings. 
[0039] 
[Formula 7] 

o o o 




o o o 




[0040] (Y shows halogens, such as CI and Br, a methyl group, an ethyl group, a methoxy group, an ethoxy 
radical, or a phenyl group.) Moreover, k is 0-2. 

The concrete example of structure of the liquid crystallinity polyester of homeotropic orientation nature 
which fulfills the conditions of the above-mentioned ** and ** is shown below. ** As what fulfills 
conditions, it is [0041]. 
[Formula 8] 

iso- C 3 H 7 




[0042] l=m+n, and k/l=20 / 10 - 0/10 - desirable - 15/10-0/10 n/m=100 / 0 - 20/80 - desirable - 98/2-30/70k, 
and 1, m and n - respectively - a mol ■■ a presentation ratio is shown. 
[0043] 
[Formula 9] 




[0044] l=m+n, and k/l=20 / 10 - 0/10 ■• desirable - 15/10-0/10 m/n=100 / 0 - 1/99 -• desirable - 90/10-2/98k, 
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and 1, m and n - respectively -■ a mol -- a presentation ratio is shown. 
[0045] 

[Formula 10] 




C 1 



o 



tert- C iH 



4 n 9 



[0046] l=m+n, and M=20 / 10 - 0/10 - desirable - 15/10*0/10 n/m=100 / 0 - 1/99 - desirable 90/10-2/98k, 

and 1, m and n respectively - a mol - a presentation ratio is shown. 

[0047] 

[Formula ll] 




OC|-H, 



[0048] m=n, (k+1) / m= 20 / 10 • 2/10 - desirable ■- 15/10-5/10 k/l=100 / 0 - 0/100 - desirable - 95/5-5/95k, 

and 1, m and n - respectively -- a mol -- a presentation ratio is shown. 

[0049] 

[Formula 12] 

ma* 5 

C 12H25 




[0050] k=m+n 3 and l/m=100 / 0 - 1/99 - desirable - 90/10 2/98k, and 1 and m - respectively - a mol - a 

presentation ratio is shown. 

[0051] 

[Formula 13] 
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tert- C 4 H 9 

tert-C 4 H„ /O) 

[0052] l=m+n, and k/l=20 / 10 - 0/10 - desirable -■ 15/10-0/10 m/n=100 / 0 ■ 1/99 -- desirable - 90/10-2/98k, 

and 1, m and n -- respectively -- a mol -- a presentation ratio is shown. 

[0053] 

[Formula 14] 

O C 10 H 2i 



0 C ioH 2 i 




[0054] l=m+n, and k/l=20 / 10 - 0/10 desirable - 15/10-0/10 m/n=100 / 0 - 0/100 - desirable - 95/5 5/95k, 

and 1, m and n - respectively - a mol a presentation ratio is shown. 

[0055] 

[Formula 15] 




[0056] k=l+m, and l/m=100 / 0 ■ 0/100 desirable - 95/5-5/95k, and 1, m and n - respectively - a mol - a 

presentation ratio is shown. 

[0057] 

[Formula 16] 
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iso- C 3 H 7 

[0058] k+l=m+n 5 and k/l=100 / 0 - 0/100 - desirable 95/5-5/95 n/m=100 / 0 - 1/99 - desirable - 

90/10-2/98k, and 1, m and n -■ respectively a mol a presentation ratio is shown. 

[0059] 

[Formula 17] 
l o 




[0060] m=n, (k+1) / m= 20 / 10 - 2/10 - desirable 5/10-5/10k, and 1, m and n - respectively - a mol - a 

presentation ratio is shown. 

[0061] 

[Formula 18] 
m&rt> l l 




tert- C 4 H g 



[0062] l=m+n, and M=20 / 10 • 0/10 - desirable - 15/10-0/10 n/m=100 / 0 - 1/99 - desirable - 90/10-2/98k, 

and 1 ; m and n - respectively - a mol - a presentation ratio is shown. 

[0063] 

[Formula 19] 
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i 2 

o o 



iso— C 3 H 7 



o , 

[0064] n=m+l, and k/n=20 / 10 * 0/10 - desirable - 15/10-0/10 m/l=100 / 0 ■ 1/99 - desirable - 90/10-2/98k, 

and 1, m and n - respectively ■■ a mol a presentation ratio is shown. 

[0065] 

[Formula 20] 
««1 3 

0 



tert- G 4 H 9 



[0066] l=m, and k/l=20 / 10 - 0/10 - desirable - 15/10 0/10k, and 1 and m - respectively - a mol - a 

presentation ratio is shown. 

[0067] 

[Formula 21] 

o 



CD 



<0 



tert — C 



^ o -c— c h 2 -> 1 — o — o -< ^Q^ - O ^) 



n. 



[0068] k+l=m+n, and k/l=100 / 0 - 0/100 ■■ desirable ■■ 95/5 5/95 m/n=100 / 0 - 0/100 -■ desirable ■- 
95/5-5/95k, and 1, m and n -- respectively -- a mol -- a presentation ratio is shown, j shows the integer of 
2-12. 
[0069] 

[Formula 22] 
<IMG 

SRC="getimg.ipdl?NOOOO=15&N0001=web308&N0002=006&N0003=JPA411194371_000024.gif&N0004= 
20050802085616988034.stamp" WIDTH="392" HEIGHT="253 M ALT="ID=000024"> 

[0070] k+l=m+n, and k/l=100 / 0 - 0/100 - desirable - 95/5 5/95 m/n=100 / 0 - 0/100 ■- desirable - 
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95/5-5/95k, and 1, m and n -■ respectively - a mol •■ a presentation ratio is shown, j shows the integer of 

2-12. 

[0071] 

[Formula 23] 
«its5 1 6 




[0072] k+l=m+n, and k/l=100 / 0 - 0/100 •• desirable •■ 95/5 5/95 m/n=100 / 0 - 1/99 
90/10-2/98k, and 1, m and n -- respectively - a mol -• a presentation ratio is shown. 
[0073] 

[Formula 24] 
flUSst 1 7 



• desirable ■- 



CF 3 



o 



[0074] k+l=m+n, and k/l=100 / 0 - 1/99 - desirable - 90/10 2/98 m/n=100 /.0 - 0/100 - desirable 

95/5-5/95k, and 1, m and n -- respectively -- a mol - a presentation ratio is shown. 

[0075] 

[Formula 25] 
8H&SC 1 8 



-(c^C„ = K^O^c)- 

N o o K 



F F 
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[0076] k+l=m+n, and k/l=100 / 0 - 0/100 - desirable -- 95/5- 5/95 m/n=100 / 0 - 1/99 - desirable 

90/10-2/98k, and 1, m and n - respectively " a mol ■■ a presentation ratio is shown. 

[0077] 

[Formula 26] 

are* 1 9 



it®-'); t^J, 



C F 



3 



F 

[0078] l=m+n, and k/l=20 / 10 - 0/10 - desirable - 15/10 0/10 m/n=100 / 0 ■ 0/100 -- desirable ■■ 95/5 5/95k, 

and 1, m and n -- respectively - a mol -■ a presentation ratio is shown. 

[0079] 

[Formula 27] 
81*5$ 2 0 



C F 



[0080] l=m+n, and k/l=20 / 10 ■ 0/10 - desirable 15/10-0/10 m/n=100 / 0 - 0/100 desirable ~ 95/5-5/95k, 
and 1, m and n ■ respectively - a mol - a presentation ratio is shown, j shows the integer of 2- 12. 
[0081] 

[Formula 28] 
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C-OC 6 F 13 



0 

[0082] k+l=m+n, and k/l=100 / 0 - 0/100 - desirable - 95/5 5/95 m/n=100 / 0 - 1/99 -- desirable -- 

90/10-2/98k, and 1, m and n ■- respectively - a mol -- a presentation ratio is shown. **** is mentioned. 

Moreover, as what fulfills the conditions of ** it is [0083]. 

[Formula 29] 
«itsC2 2 



(0)-CH 3 

[0084] m+n=k/2+lk/l=80 / 60 - 2/99 -- desirable •- 40/80 10/95 m/n=100 / 0 - 0/100 " desirable - 95/5 5/95k; 

and 1, m and n -- respectively - a mol ■■ a presentation ratio is shown. 

[0085] 

[Formula 30] 
2 3 

o 

[0086] l=k/2+m+nk/(m+n) =80 / 60 - 2/99 -- desirable - 40/80 10/95 m/n=100 / 0 - 0/100 - desirable ■■ 

95/5-5/95k, and 1, m and n - respectively -■ a mol - a presentation ratio is shown. 

[0087] 

[Formula 31] 
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[0088] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 ■- desirable - 40/80 10/95 m/n=100 / 0 - 0/100 - desirable - 
95/5-5/95 l/o=20 / 10 - 0/10 - desirable - 15/10-5/10k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0089] 

[Formula 32] 

II k II 1 

0 o 




[0090] p=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 - desirable - 
95/5-5/95 l/o=20 / 10 - 0/10 - desirable - 15/10-5/10k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0091] 

[Formula 33] ^ ^ - - ^ ... . : . .. . .. .. - 

2 6 




[0092] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 - desirable ~ 
95/5-5/95 l/o=20 / 10 - 0/10 - desirable - 15/10-5/10k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0093] 

[Formula 34] 
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WigsU 7 



C 6 H i 3 0 H^Q^- CH 2 CH 2 C ^- ° ~~ (OjO^ 



x II m 




[0094] n+o=k/2+mk/m=80 / 60 - 2/99 ■■ desirable ■■ 40/80- 10/95 n/o=100 / 0 - 0/100 - desirable - 
95/5-5/951./(n+o) =20 / 10 ■ 0/10 - desirable ■■ 15/10-5/10k, and 1, m, n and o -- respectively - a mol •• a 
presentation ratio is shown. 
[0095] 

[Formula 35] 

mgx; 2 8 



O O ' 

tert- C 4 H 9 



[0096] m+n=k/2+lk/l=80 / 60 - 2/99 ■- desirable - 40/80 10/95 m/n=100 / 0 - 0/100 - desirable - 95/5-5/95k, 

and 1, m and n ■• respectively - a mol -- a presentation ratio is shown. 

[0097] 

[Formula 36] 
2 9 





CH 



[0098] m=k/2+nk/n=80 / 60 - 2/99 -- desirable - 40/80- 10/95 l/m=20 / 10 - 0/10 -- desirable - 15/10 5/lOk, 
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and 1, m and n - respectively - a mol •■ a presentation ratio is shown. 
[0099] 

[Formula 37] 
to&ftZ 0 

[0100] l=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable ■- 40/80-10/95 m/n=100 / 0 - 0/100 - desirable - 

95/5-5/95k, and 1, m and n -- respectively -- a mol - a presentation ratio is shown. 

[0101] 

[Formula 38] 
M*«t3 1 




[0102] T+m=k/2+nk7ri=80 7 60 - 2/99 - desirable ■■ 40/80- 10/95 l/m=100 / 0 - 0/100 - desirable - 95/5-6/95k, 

and 1, m and n -- respectively -- a mol •• a presentation ratio is shown. 

[0103] 

[Formula 39] 

2 




[0104] n+o=k/2+mk/m=80 / 60 - 2/99 - desirable - 40/80- 10/95 n/o=100 / 0 - 0/100 - desirable - 
95/5-5/951./(n+o) =20 / 10 - 0/10 " desirable - 15/10 5/lOk, and 1, m, n and o - respectively " a mol - a 
presentation ratio is shown. 
[0105] 

[Formula 40] 
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ttitsS 3 3 

/c 8 H 17 ()0 

x o o /m x o — o /n 

[0106] m+n=k/2+ok/o=80 / 60 - 2/99 - desirable -- 40/80-10/95 m/n=100 / 0 - 0/100 - desirable - 
95/5-5/951./(m+n) =20 / 10 - 0/10 - 15/10-5/10i sbows the integer of 2-12 preferably, k, 1, m, n, and o show a 
mol presentation ratio, respectively. 
[0107] 

[Formula 41] 

mm*, 3 4 / 



C 6 H l3 0 



C 6 H| 3 0 




[0108] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable 40/80-10/95 m/n=100 / 0 - 0/100 - desirable - 
95/5-5/95 l/o=20 / 10 - 0/10 - desirable - 15/10-5/10k, and 1, m, n and o - respectively - a mol -- a 
presentation ratio is shown. 
[0109] 

[Formula 42] 



0 0 
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[0110] m+n=k/2+ok/o=80 / 60 - 2/99 - desirable - 40/80' 10/95 m/n=100 / 0 • 0/100 desirable 
95/5*5/951./(m+n) =20 / 10 - 0/10 ■■ desirable - 15/105/lOk, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0111] 

[Formula 43] 
l*3§# 3 6 




[0112] l+m=k/2+n+ok/(n+o) =80 / 60 - 2/99 - desirable - 40/80- 10/95 l/m=100 / 0 ■ 0/100 - desirable - 
95/5-5/95 n/o=100 / 0 ■ 0/100 ■- desirable 95/5-5/95k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0113] 

[Formula 44] 

3 7 




W£ -H^* %t 

[0114] n+o=k/2+mk/m=80 / 60 ■ 2/99 •- desirable - 40/80-10/95 n/o=100 / 0 - 0/100 - desirable - 95/5-5/95 
l/m=20 / 10 - 0/10 desirable -- 15/10-5/10k, and 1, m, n and o -• respectively - a mol - a presentation ratio 
is shown. 
[0115] 

[Formula 45] 
fltSsC 3 8 




[0116] l+m=k/2+ok/o=80 / 60 - 2/99 -- desirable - 40/80- 10/95 l/m=100 / 0 - 0/100 - desirable - 95/5-5/95k, 

and 1, m and n - respectively -- a mol - a presentation ratio is shown. 

[0117] 

[Formula 46] 
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«H£^3 9 




-ty&fr i>-&°>. %1 

[0118] n+o=k/2+l+mk/(l+m) =80 / 60 - 2/99 - desirable - 40/80- 10/95 l/m=100 / 0 - 0/100 - desirable - 
95/5-5/95 n/o=100 / 0 - 0/100 - desirable - 95/5-5/95k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0119] 

[Formula 47] 

«£5U 0 




[0120] m=k/2+n+ok/(n+o) =80 / 60 - 2/99 - desirable .-: 40/80-10/95 n/o=100 /- 0 -0/100 - desirable 
95/5-5/95 l/m=20 / 10 - 0/10 - desirable - 15/10-5/10k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0121] 

[Formula 48] 
*Wtf4 1 




[0122] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 - desirable - 
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95/5-5/95 l/m=20 / 10 - 0/10 -- desirable •• 15/10 5/lOk, and 1, m, n and o •• respectively - a mol -• a 

presentation ratio is shown. 

[0123] 

[Formula 49] 
*l*st4 2 




o 

to o -V- 

[0124] n+o=k/2+l+mk/(i+m) =80 / 60 - 2/99 - desirable - 40/80-10/95 l/m=100 / 0 - 0/100 - desirable - 
95/5-5/95 n/o=100 / 0 - 0/100 desirable - 95/5-5/95k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0125] 

[Formula 50] 
*«®5S4 3 




[0126] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable 40/80-10/95 m/n=100 / 0 - 0/100 - desirable - 
95/5-5/95 l/o=20 / 10 - 0/10 - desirable - 15/10-5/10k, and 1, m, n and o - respectively -- a mol - a 
presentation ratio is shown. 
[0127] 

[Formula 51] 

m&rt* 4 4 



0 




CI 
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[0128] l+m=k/2+n+ok/(n+o) =80 / 60 - 2/99 - desirable - 40/80*10/95 l/m=100 / 0 - 0/100 - desirable ■ 
95/5-5/95 n/o=100 / 0 - 0/100 - 95/55/95i shows the integer of 2- 12 preferably, k, 1, m, n, and o show a mol 
presentation ratio, respectively 
[0129] 

[Formula 52] 
4 5 




[0130] o=k/2+nk/n=80 / 60 ■ 2/99 - desirable - 40/80 10/95 l/m=100 / 0 - 0/100 » desirable - 
95/5-5/95(l+m)/o=20 / 10 - 1/10 - desirable *- 15/10-5/lOk, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0131] 

[Formula 53] 
4 6 




[0132] o=k/2+l/2+m+n(k+l)/(m+n)=80 / 60 - 2/99 - desirable - 40/80-10/95 k/l=100 / 0 - 0/100 - desirable - 
90/10 10/90 m/n=100 / 0 - 0/100 - desirable - 95/5 5/95k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0133] 

[Formula 54] 
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0 




[0134] o+p=k/2+l/2+n (k+1) - /n=80 / 60 - 2/99 - desirable - 40/80*10/95 k/l=100 / 0 ■ 0/100 - desirable - 
90/10-10/90 o/p=100 / 0 - 0/100 - desirable - 95/5-5/95m/n=20/-- 10 - 0/10 15/10- 5/10k, and 1, m, n, o and p 
show a mol presentation ratio preferably, respectively. 

[0135] **** is mentioned, moreover - as the liquid crystallinity macromolecule of homeotropic orientation 
nature - ** - side-chain mold liquid crystallinity macromolecule s, such as the side-chain mold liquid 
crystallinity macromolecule which has the unit which has substituents, such as an aromatic series radical 
which has a high substituent, an aromatic series radical which has a long-chain alkyl group, and an 
aromatic series radical which has a fluorine atom, as a side chain, for example, polyacrylate, 
polymethacrylate, a polysiloxane, and poly malonate, are also mentioned. The concrete example of 
structure is shown below. 
[0136] 

[Formula 55] 
tt£?U 8 

4CH 2 -CH->- 
I n 
COC 2 H 5 

O 




[0137] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0138] 

[Formula 56] 
4 9 




[0139] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0140] 
[Formula 57] 



-24- 



fitit^B 0 

4CH 2 -CH4j 

C-0-^CH 2 ^0-{O) 0-CH(CP 3 ) 2 

o 

4CH 2 - CH4- 

o ' ' 



[0141] n/m=80 / 20 - 20/80 - desirable ■- 75 / 25 - 25/75 [0142] 
[Formula 58] 

CH 3 



4CHo -C-^r 




CH 3 

-f.CH,-C-f- 
I 

CO-£-CH, 
II 2 
O 



*r 2 oc 



ii \ / 
o 



[0143] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0144] 

[Formula 59] 
flt£s£ 5 2 

CH, 

-f CHj-C^j 

CO-^CH^D-ZoVj-O-toVoCH, 



CH 3 

4CH 2 -C->r 



C - O -f> CH 2 ->j0 "(O^ - °jj 0CH 2 (cf 2>4 h 

0 ' 



[0145] n/m=80 / 20 - 20/80 -■ desirable -- 75 / 25 - 25/75 [0146] 

[Formula 60] 
*£Jt5 3 

CH, 



-e C H 2 - C ^ 



F F 

CO (CH,) ,0~(O^-C0-^^-F 
° F F 



-f CH 2 -C-h- 

CO(CH 2 ) 3 




OV 0C,I 3 



-25 - 



[0147] n/m=80 / 20 - 20/80 ■• desirable - 75 / 25 - 25/75 [0148] 

[Formula 61] 
#£st5 4 



CH 2 -CH-^ 

CO-f M,%0-(O 
II 
0 



25 



CH 3 
4CH 3 -CH^ 

c o + ch 2 > 3 - o -\OY c o -{Oy r 
o o 

[0149] n/m=80 / 20 - 20/80 ■• desirable ■■ 75 / 25 - 25/75 [0150] 
[Formula 62] 

muss 5 5 

CH 3 
-f S i-O^; 
CCH 2 ) 4 -0^O>-C-0^O)-CF 3 



CH 3 
-+SI-0-)r 
(CH 2 ) -COC 2 H 5 

n 
o 



[0151] n/m=80 / 20 - 20/80 - desirable -- 75 / 25 - 25/75 [0152] 

[Formula 63] 
«£s$5 6 

CH S 

<C H 2 >,- O -foV J 0 -\0)- 0 C C F 3 




[0153] n/m=80 / 20 - 20/80 - desirable ■■ 75 / 25 - 25/75 [0154] 
[Formula 64] 



-26- 
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(ch z ) 8 -o^O) — (Or oc 6 F 
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[0155] n/m=80 / 20 • 20/80 - desirable ■■ 75 / 25 - 25/75 [0156] 

[Formula 65] 
Wi&st 5 8 

CH 3 

(CH 2 )2-C-O-(O)-C-0-{O>-CF3 



II \ ~ / 

O 0 



CH, 
I ' 
-(-SiQ4- 



< C H 2 ) 8 - O ^OV 9, 0 -(OV F 



\ / II \ / 
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[0157] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0158] 

[Formula 66] 
»i&sfc5 9 

O 0 
II II 

-f C-CH-C-0 +CH 2 ) 2 0 + 




<CH 2 ) 8 -/OV— (0)-C F 
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-fC-CH-CO 4CH 2 ) 2 0-) jf 

(CH 2 > 6 0-^CO-^OyCN 



[0159] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0160] 
[Formula 67] 
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fltiisU 0 

O O 
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c h 2 ) 8 - o ~(oy c - ° -(oy 



O O 
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[0161] n/m=80 / 20 - 20/80 - desirable ■■ 75 / 25 - 25/75 [0162] 
[Formula 68] 

O O 
4C-CH-C-0 -fCH 2 f„0+- 

<ch 2 ) s -oY^och(oVc 5 f u 

o 

[0163] n/m=80 / 20 - 20/80 - desirable ■■ 75 / 25 - 25/75 [0164] 
[Formula 69] 

mm&B 2 
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[0165] n/m=80 / 20 - 20/80 - desirable •■ 75 / 25 - 25/75 [0166] tbe structural unit which constitutes the 
principal chain of the liquid crystallinity macromolecule of ** in the above-mentioned homeotropic 
orientation nature liquid crystallinity macromolecule --** -- the aromatic series radical which has a high 
substituent -■ In the case of the principal chain mold liquid crystallinity macromolecule which has the 
aromatic series radical which has a long-chain alkyl group, the aromatic series radical which has a 
fluorine atom, molecular weight the logarithm measured at 30 degrees C among [ various ] the solvent, 
for example, a phenol / tetrachloroethane (60/40 (weight ratio)) mixed solvent, -- viscosity - usually - 
0.05 2.0 -- it is the range of 0.07-1.0 preferably, a logarithm - when viscosity is smaller than 0.05, there is 
a possibility that the mechanical strength of a compensation film may become weak. Moreover, when 
larger than 2.0, there is a possibility that homeotropic orientation nature may be lost. Moreover, when 
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larger than 2.0, there is a possibility that viscosity may become high too much in a liquid crystal condition, 
and even if it carries out a homeotropic orientation, the time amount which orientation takes may become 
long. And there is a possibility that nematic hybrid orientation may not be obtained at the time of the 
compensation film manufacture explained by the after-mentioned. 

[0167] Moreover, in the end or both ends of a macromolecule chain of **, it has the long-chain alkyl group 
of carbon numbers 3 20, or the long-chain fluoro alkyl group of carbon numbers 2-20. In the case of the 
liquid crystallinity macromolecule which has the unit of one functionality guided from the compound 
which has one functionality parts, such as monoalcohol and monocarboxylic acid, molecular weight the 
logarithm measured at 30 degrees C among [ various ] the solvent, for example, a phenol / 
tetrachloroethane (60/40 (weight ratio)) mixed solvent, - viscosity - usually - 0.04- 1.5 - it is the range of 
0.06- 1.0 preferably, a logarithm - when viscosity is smaller than 0.04, the mechanical strength of a 
compensation film becomes weak. Moreover, when larger than 1.5, there is a possibility that homeotropic 
orientation nature may be lost. Moreover, there is a possibility that viscosity may become high too much 
in a liquid crystal condition, and even if it carries out a homeotropic orientation, the time amount which 
orientation takes may become long. And there is a possibility that nematic hybrid orientation may not be 
obtained at the time of the compensation film manufacture explained by the after-mentioned. 
[0168] further - the case of a side-chain mold liquid crystallinity giant molecule - molecular weight - 
polystyrene equivalent weight average molecular weight -- usually - 1000-100,000 - the range of 
3000-50,000 is preferably desirable. It is [ a possibility that the mechanical strength of a compensation 
film may become weak ] and is not desirable when molecular weight is smaller than 1000. Moreover, 
when larger than 100,000, there is a possibility that homeotropic orientation nature may be lost. 
Moreover, it is [ a possibility of producing the problem that there is a possibility that the solubility over 
the solvent of this liquid crystallinity macromolecule may fall, the solution viscosity of coating liquid 
becomes high too much in the case of the compensation film manufacture explained by the 
after-mentioned, and a uniform paint film cannot be obtained ] and is not desirable when larger than 
100,000. 

[0169] Especially the synthesis method of the above-mentioned liquid crystallinity macromolecule is not 
restricted. This liquid crystallinity macromolecule is compoundable by the well-known polymerization 
method in the field concerned. For example, if liquid crystallinity polyester composition is taken for an 
example, it is compoundable by the melting polymerization method or the acid chloride method using the 
acid chloride of corresponding dicarboxylic acid. 

[0170] In case the liquid crystallinity macromolecule concerned is compounded, a polymerization reaction 
is presented with the structural unit of one functionality by the monoalcohol and the monocarboxylic acid 
compounds which were explained previously and these functional derivatives, and the concrete target as 
a acetylation object, a halogenide, etc. The range of the liquid crystallinity giant molecule of this 1 
functionality structural unit and the content specifically occupied in liquid crystallinity polyester is 2 / 
201 - 80/240 in a mole fraction among the remaining amounts of constituents except a hydroxycarboxylic 
acid structural unit. It is the range of 10 / 205 • 20/220 more preferably. When the content "of a 1 
functionality structural unit is smaller than 2/210 (mole fraction), there is a possibility that liquid 
crystallinity polyester may not show homeotropic orientation nature. Moreover, when the content of a 1 
functionality structural unit is larger than 80/240 (mole fraction), there is a possibility that the molecular 
weight of liquid crystallinity polyester may not go up to a desired value. Moreover, when a compensation 
film is produced, the mechanical strength of this film becomes weak and is not desirable. In addition, the 
content of the structural unit of one functionality responds to the charge of a monomer component. 
[0171] Moreover, the liquid crystallinity macromolecule to which it is indicated that other orientation 
explained previously as a liquid crystallinity macromolecule in which optically uniaxial [ forward ] is 
shown in addition to the liquid crystallinity macromolecule of this homeotropic orientation nature, the 
non-liquid crystallinity macromolecule in which liquid crystallinity is not shown at all may be mixed 
suitably, and you may use as a constituent, using as this constituent --**-- there is an advantage which 
can control the average tilt angle of nematic hybrid orientation by accommodation of the presentation 
ratio free that stabilization of ** nematic hybrid orientation can be attained. However, if the liquid 
crystallinity giant molecule which was mixed and was used as the constituent shows optically uniaxial 
[ forward ] optically and does not form nematic hybrid orientation in the liquid crystal condition of this 
liquid crystallinity giant molecule, the compensation film used for this invention will not be obtained. In 
addition, in case it uses as a constituent, it is desirable to contain the liquid crystallinity macromolecule 
of homeotropic orientation nature explained above 5% of the weight or more. When fewer than 5 % of the 
weight, there is a possibility that nematic hybrid orientation may not be obtained. 

[0172] As the mixable macromolecule concerned, the liquid crystallinity macromolecule in which 
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orientation other than homeotropic orientation nature is usually shown is suitably mixed from a 
viewpoint of compatibility with the liquid crystallinity macromolecule of homeotropic orientation nature. 
As a class of liquid crystallinity macromolecule used, side-chain mold liquid crystallinity macromolecule;, 
for example, polyacrylate, such as principal chain mold liquid crystallinity macromolecule;, for example, 
polyester, polyimide, a polyamide, polyester, a polycarbonate, and polyester imide, polymethacrylate, a 
polysiloxane, poly malonate, etc. can be illustrated. Although it will not be limited especially if it has 
compatibility with the liquid crystallinity giant molecule of homeotropic orientation nature, on a 
homogeneous stacking tendency liquid crystallinity giant molecule and a twist concrete target, the 
polyester of a homogeneous stacking tendency, polyacrylate, polymethacrylate, etc. are desirable 
especially. The liquid crystallinity polyester which has the orthochromatic (Rzing 4]) permutation 
aromatic series unit illustrated previously especially in a principal chain is the most desirable. The 
concrete example of structure of the liquid crystallinity macromolecule which shows a homogeneous 
stacking tendency below is shown. 
[0173] 

[Formula 70] 

mm&z 3 

C 1 




[0174] k=l+ml/m=80 / 20 - 20/80 - desirable ■- 75/25-25/75k, and 1 and m - respectively - a mol -- a 

presentation ratio is shown. 

[0175] 

[Formula 71] 
Ifti&sS 6 4 

[0176] o=m+n (k+1) /o= 20 / 10 - 0/10 ■■ desirable ■■ 15/10 0/10 m/n=100/ 0 - 0/100 - desirable - 98/2-2/98k, 

and 1, m, n and o - respectively ■- a mol - a presentation ratio is shown. 

[0177] 

[Formula 72] 
**5t 6 5 




[0178] n=l+mk/m=20 / 10 - 0/10 -■ desirable -■ 15/10 0/10k, 1, m and n, and a ********** mo l ■• a 
presentation ratio is shown. 
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[0179] 

[Formula 73] 
111**6 6 

[0180] k+l=m+nk/l=100 / 0 - 0/100 ■■ desirable ■- 95/5-5/95 m/l=100 / 0 - 0/100 - desirable - 95/5-5/95k, 

and 1, m and n -■ respectively -- a mol •• a presentation ratio is shown. 

[0181] 

[Formula 74] 

Wttrt 6 7 - ■ 



N o o k 




[0182] k+l=m+nk/l=100 / 0 - 0/100 -- desirable •- 95/5 5/95 m/n=100 / 0 - 0/100 - desirable - 95/5 5/95k, 

and 1, m and n -■ respectively - a mol •• a presentation ratio is shown. 

[0183] 

[Formula 75] 

« it see 8 

C H 3 C H 3 

tigr'i 

C H 3 C H 3 

[0184] l=m+nk/l=15 / 10 - 0/10 ■■ desirable ■■ 10/10-0/10 m/n=100 / 0 ■ 0/100 ■- desirable - 95/5-5/95k, and 1, 

m and n - respectively -- a mol -- a presentation ratio is shown. 

[0185] 

[Formula 76] 
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mm&e 9 




CH 3 



[0186] m+n=k/2+lk/l=40 / 80 - 0/100 - desirable ■- 20/90 0/100 m/n=100 / 0 - 0/100 •- desirable - 95/5-5/95k, 

and 1, m and n - respectively -- a mol - a presentation ratio is shown. 

[0187] 

[Formula 77] 




[0188] o=k/2+m+nk/(m+n) =40 / 80 - 0/100 - desirable - 20/90 0/100 m/n=100 / 0 = 0/100 -■ desirable - - 
95/5-5/95 l/o=20 / 10 - 0/10 - desirable - 15/10-5/10k, and 1, m, n and o - respectively - a mol -- a 
presentation ratio is shown. 
[0189] 

[Formula 78] 

mmx 1 1 

[0190] o=k/2+m+nk/(m+n) =40 / 80 - 0/100 -■ desirable ■■ 20/90-0/100 m/n=100 / 0 - 0/100 - desirable - 
95/5-5/95 l/o=20 / 10 - 0/10 ■- desirable - 15/10-5/10k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 
[0191] 

[Formula 79] 
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«£3t7 2 




[0192] l=k/2+m+nk/(m+n) =40 / 80 - 0/100 ■- desirable - 20/90-0/100 n/m=100 / 0 - 0/100 - desirable ■■ 

95/5-5/95k, and 1, m and n •- respectively -- a mol - a presentation ratio is shown. 

[0193] 

[Formula 80] 

o 

[0194] m=k/2+n+ok/(n+o) =40 / 80 - 0/100 - desirable - 20/90-0/100 n/o=100 / 0 - 0/100 - desirable - 
95/5 - 5/95 l/m=20 / 10 - 0/10 - desirable - 15/10-5/10k, and 1, m, n and o - respectively - a mol a 
presentation ratio is shown. 
[0195] 

[Formula 81] 
ft** 7 4 

[0196] o=k/2+m+nk/(m+n) =40 / 80 - 0/100 - desirable - 20/90-0/100 m/n=100 / 0 - 0/100 - desirable - 
95/5-5/95 l/o=20 / 10 - 0/10 ■■ desirable -- 15/10-5/lOk, and 1, m ; n and o - respectively - a mol -- a 
presentation ratio is shown. 
[0197] 

[Formula 82] 
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[0198] n+o=k/2+l+mk/(l+m) =40 / 80 - 0/100 - desirable - 20/90-0/100 l/m=100 / 0 - 0/100 - desirable - 
95/5-5/95 n/o=100 / 0 - 0/100 - desirable - 95/5-5/95k, and 1, m, n and o - respectively - a mol - a 
presentation ratio is shown. 

[0199] the logarithm which measured such molecular weight at 30 degrees C among [ various ] the 
solvent, for example, a phenol / tetrachloroethane (60/40 (weight ratio)) mixed solvent, in the case of the 
principal chain mold liquid crystallinity macromolecule - 0.05 3.0 are desirable still more desirable, and 
the range of viscosity is usually 0.07-2.0. a logarithm - when viscosity is smaller than 0.05, there is a 
possibility that the mechanical strength of a compensation film may become weak. Moreover, when larger 
than 3.0, since there is a possibility that the viscosity at the time of liquid crystal formation may become 
high too much, and the time amount which orientation takes may become long or it checks a homeotropic 
orientation, it is not desirable. 

[0200] moreover, the case of a side chain mold liquid crystal polymer - molecular weight - polystyrene 
equivalent weight average molecular weight usually - 5000 200, 000 - the range of 10,000- 150,000 is 
preferably desirable. When molecular weight is smaller than 5000, there is a possibility that the 
mechanical strength of a compensation film may become weak. Moreover, it is [ a possibility that the 
solubility over the solvent of a polymer falls and of producing the trouble on film production of the 
solution viscosity of coating liquid becoming high too much, and being unable to obtain a homogeneity 
paint film ] and is not desirable when larger than 200,000. 

[0201] Moreover, the judgment of a homogeneous stacking tendency is performed like the judgment of 
homeotropic orientation nature using this substrate that has not performed surface treatment, such as 
siliconizing, rubbing processing, and uniaxial stretching processing. A liquid crystallinity giant- molecule 
layer is formed on this substrate, and it judges whether a homogeneous stacking tendency is shown 
according to the orientation condition. 

[0202] Especially the synthesis method of the above-mentioned liquid crystallinity macromolecule is not 
restricted. This liquid crystallinity macromolecule is compoundable by the well-known polymerization 
method in the field concerned. For example, if polyester composition is taken for an example, it is 
compoundable by the melting polymerization method or the acid chloride method using the acid chloride 
of corresponding dicarboxylic acid. 

[0203] In order to obtain the compensation film which fixed nematic hybrid orientation in homogeneity 
using the liquid crystallinity giant molecule which has optically uniaxial [ like the above / forward ], it is 
desirable in this invention to step on the orientation substrate explained below and each process. 
[0204] First, an orientation substrate is explained. In order to obtain nematic hybrid orientation using a 
forward optically uniaxial liquid crystallinity giant molecule, it is desirable to insert the upper and lower 
sides of this liquid crystallinity giant- molecule layer by different interface. When the upper and lower 
sides are inserted by the same interface, the orientation in the vertical interface of this liquid crystallinity 
giant-molecule layer will become the same, and it will be difficult to obtain nematic hybrid orientation. 
[0205] One orientation substrate and an air interface are used as a concrete mode. An orientation 
substrate is touched in the lower-bound side of a liquid crystallinity macromolecule layer, and the 
upper-bound side of this liquid crystallinity macromolecule layer is made to specifically touch air. 
Although the orientation substrate with which interfaces differ up and down can also be used, it is more 
desirable to use one orientation substrate and an air interface on a manufacture process. 
[0206] As for the orientation substrate which can be used for this invention, it is desirable to have the 
anisotropy so that the sense (projection to the orientation substrate of a director) to which liquid crystal 
inclines can be specified. When the sense to which liquid crystal inclines cannot be specified, only the 
orientation leaning to disorderly bearing can be obtained (the vector which projected the director to this 
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substrate becomes disorderly). 

[0207] What specifically has the anisotropy within a field as the above-mentioned orientation substrate is 
desirable. Polyimide, polyamidoimide, a polyamide, polyether imide, A polyether ether ketone, a 
polyether ketone, poly ketone sulfide, Polyether sulfone, polysulfone, polyphenylene sulfide, 
Polyphenylene oxide, polyethylene terephthalate, polybutylene terephthalate, Polyethylenenaphthalate, 
polyacetal, a polycarbonate, polyarylate, Acrylic resin, polyvinyl alcohol, polypropylene, cellulose system 
plastics, A plastic film substrate and uniaxialstretching plastic film substrates, such as an epoxy resin 
and phenol resin, They are glass substrates, such as metal substrates, such as aluminum which attached 
the slit-like slot to the front face, iron, and copper, alkali glass which carried out etching processing of the 
front face at the shape of a slit, boro- silicate d glass, and flint glass, etc. 

[0208] The various above-mentioned substrates which have the rubbing plastic film substrate which 
performed rubbing processing to the above-mentioned plastic film substrate in this invention or the 
plastics thin film which performed rubbing processing, for example, the rubbing polyimide film, the 
rubbing polyvinyl alcohol film, etc., the various above-mentioned substrates which have the slanting 
vacuum evaporationo film of oxidation silicon etc. further can be used. 

[0209] In the various above-mentioned orientation substrates, the various substrates which have the 
rubbing polyimide film, a rubbing polyimide substrate, a rubbing polyether ether ketone substrate, a 
rubbing polyether ketone group plate, a rubbing polyether sulfone substrate, a rubbing polyphenylene 
sulfide substrate, a rubbing polyethylene terephthalate substrate, a rubbing polyethylenenaphthalate 
substrate, a rubbing polyarylate substrate, and a cellulose plastic substrate can be mentioned as this 
suitable substrate for making it form in nematic hybrid orientation. Moreover, the direction of rubbing 
given to these substrates usually corresponds in the direction of a tilt of the compensation film explained 
previously. 

[0210] As **** explained the compensation film used for the liquid crystal display component of this 
invention, the top face of this film differs in the include angle of the director of a liquid crystallinity 
macromolecule, and a film flat surface to make from an inferior surface of tongue. This include angle [ / 
near the interface of the film plane which touched the orientation substrate ] is adjusted 60 degrees or 
more 0 times or more according to the approach of the orientation processing, or the class of liquid 
crystallinity macromolecule in one of the includeangle range of 50 or less degrees or 90 degrees or less. 
Usually, it is more desirable on a manufacture process to adjust the include angle of the director of this 
liquid crystallinity macromolecule and a film flat surface to make to the include angle range of 50 or less 
degrees 0 times or more. [ / near the interface of the film plane which touched the orientation substrate ] 
[0211] This compensation film applies the liquid crystallinity macromolecule which shows optically 
uniaxial [ forward ] optically to homogeneity on the orientation substrate like the above, and, 
subsequently pass a homogeneity orientation process and the fixed process of an orientation gestalt. 
Spreading to the orientation substrate of this liquid crystallinity macromolecule can be performed in the ; 
state of melting which fused the solution condition or this liquid crystallinity macromolecule which 
usually dissolved this liquid crystallinity macromolecule in various solvents. Solution spreading is 
desirable on a manufacture process. 

[0212] Solution spreading melts a liquid crystallinity macromolecule to a suitable solvent, and prepares 
the solution of predetermined concentration. As the above-mentioned solvent, according to the classes 
(presentation ratio etc.) of forward optically uniaxial liquid crystallinity macromolecule, although there is 
no ****** generally Usually, chloroform, dichloromethane, a carbon tetrachloride, a dichloroethane, 
Tetrachloroethane, a trichloroethylene, tetrachloroethylene, Halogenated hydrocarbon, such as a 
chlorobenzene and an orthochromatic dichlorobenzene Phenols, such as a phenol and parachlorohenol, 
benzene, Aromatic hydrocarbon, such as toluene, xylene, methoxybenzene, 1, and 2 JIMETOKI benzene 
An acetone, ethyl acetate, tert butyl alcohol, a glycerol, Ethylene glycol, Methylene glycol, ethylene glycol 
monomethyl ether, Die thylene glycol wood ether, ethyl Cellosolve, butyl Cellosolve, 2-pyrrolidone, a 
N-methyl-2-pyrrolidone, a pyridine, triethylamine, These mixed solvents, for example, a mixed solvent 
with halogenated hydrocarbon and phenols etc., such as a tetrahydrofuran, dimethylformamide, 
dimethylacetamide, dimethyl sulfoxide, an acetonitrile, butyronitrile, and a carbon disulfide, are used. 
[0213] Although the concentration of a solution does not generally have ****** in order to be dependent 
on the solubility of the forward optically uniaxial liquid crystallinity macromolecule to be used, or the 
thickness of a compensation film finally made into the purpose, it is usually used in 3 - 50% of the weight 
of the range, and is 7 - 30% of the weight of the range preferably. 

[0214] It applies on the orientation substrate which explained below the forward optically uniaxial liquid 
crystallinity polymer solution adjusted to desired concentration using the above-mentioned solvent by 
****. As the approach of spreading, a spin coat method, the roll coat method, the printing method, the 



-35 - 



JP11-194371A 



immersion Czochralski method, the curtain coat method, etc. are employable. 

[0215] A solvent is removed after spreading and the layer of the uniform liquid crystallinity 
macromolecule of thickness is made to form on an orientation substrate. If especially solvent removal 
conditions are not limited, but a solvent can remove them in general, the layer of a liquid crystallinity 
macromolecule does not flow or they are not carried out having even flowed and fallen enough, they are 
good. Usually, a solvent is removed using desiccation at a room temperature, desiccation with a drying 
furnace, blasting of warm air or hot blast, etc. 

[0216] As for the phase of this spreading / desiccation process, it is the purpose first to make the layer of a 
liquid crystallinity giant molecule form in homogeneity on a substrate, and this liquid crystallinity giant 
molecule has not formed nematic hybrid orientation yet. the following heat treatment process - mono- 
domain nematic hybrid orientation is completed. 

[0217] In forming nematic hybrid orientation by heat treatment, the lower one of the viscosity of a 
forward optically uniaxial liquid crystallinity macromolecule is good in the semantics which helps the 
orientation by the interface effectiveness. Therefore, the higher one of heat treatment temperature is 
desirable. Moreover, the average tilt angle obtained depending on a liquid crystallinity giant molecule 
may change with heat treatment temperature. In that case, in order to obtain the average tilt angle 
according to the purpose, it is necessary to set up heat treatment temperature. For example, in order to 
obtain the orientation which has a certain tilt angle, when it is necessary to heat-treat at comparatively 
low temperature, at low temperature, the viscosity of a liquid crystallinity macromolecule is high and the 
time amount which orientation takes becomes long, in such a case - once - an elevated temperature 
heat- treating - mono - after obtaining domain orientation, the approach of lowering to the temperature 
aiming at the temperature of heat treatment gradually becomes effective gradually. Anyway, it is 
desirable to heat-treat at the temperature more than a glass transition point according to the property of 
a liquid crystallinity macromolecule which shows optically uniaxial [ forward ] optically of using. The 
range of 50 degrees C - 300 degrees C, especially the range of 100 degrees C - 260 degrees C are usually 
suitable for heat treatment temperature. 

[0218] since [ moreover, ] heat treatment time amount required in order that a liquid crystallinity 
macromolecule may carry out sufficient orientation on an orientation substrate changes with the classes 
(for example, presentation ratio etc.) of this liquid crystallinity macromolecule to be used, and heat 
treatment temperature - generally - yes - although not obtained - usually - the range for 10 seconds - 
120 minutes - the range for 30 seconds - 60 minutes is especially desirable. When shorter than 10 
seconds, there is a possibility that orientation may become inadequate. Moreover, it is [ a possibility that 
productivity may fall ] and is not desirable when longer than 120 minutes. 

[0219] Thus, uniform nematic hybrid orientation can be first obtained over the whole orientation 
substrate top surface in the state of liquid crystal. 

[0220] In addition, in the above-mentioned heat treatment process,- it does not matter in order to carry out 
nematic hybrid orientation of the liquid crystallinity giant molecule, especially even if it uses a magnetic 
field and electric field. However, when a magnetic field and electric field are impressed heat 1 treating, in 
order that the force of a uniform place may work to a liquid crystallinity macromolecule, the director of 
this liquid crystal becomes easy to turn to a fixed direction during impression. That is, the nematic hybrid 
orientation which forms the include angle from which a director differs according to the direction of 
thickness of a film becomes like this invention that it is hard to be obtained. Although stable nematic 
hybrid orientation can be thermally obtained if the force of a place is removed after making the 
HOMEOTORO pick except nematic hybrid orientation, homogeneous orientation, or the other orientation 
once form, there is especially no merit on a process. 

[0221] In this way, it can fix by cooling next the nematic hybrid orientation formed in the liquid crystal 
condition to the temperature below the liquid crystal transition point of the liquid crystallinity 
macromolecule concerned, without spoiling the homogeneity of this orientation at all. 
[0222] If the above-mentioned cooling temperature is the temperature below the liquid crystal transition 
point, there will be especially no limit. For example, by cooling in temperature lower 10 degrees C than 
the liquid crystal transition point, uniform nematic hybrid orientation is fixable. Especially a limit does 
not have the means of cooling and it is fixed only by taking out out of the heating ambient atmosphere in 
a heat treatment process into the ambient atmosphere below the liquid crystal transition point, for 
example, a room temperature. Moreover, in order to raise the effectiveness of production, forced cooling, 
such as air cooling and water cooling, and gradual cooling may be performed. However, the average tilt 
angles obtained with a cooling rate depending on a forward optically uniaxial liquid crystallinity giant 
molecule may differ a little. When it is necessary to use this such liquid crystallinity giant molecule, and 
to control an average tilt angle strictly, it is desirable to also perform cooling actuation in consideration of 
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cooling conditions suitably. 

[0223] Subsequently, the include angle control in the direction of film thickness of nematic hybrid 
orientation is explained. The include angle of the director of a liquid crystallinity macromolecule and a 
film flat surface to accomplish is controllable at a desired include angle, respectively by choosing suitably 
the class of liquid crystallinity macromolecule to be used, a presentation ratio, etc. an orientation 
substrate, heat treatment conditions, etc. Moreover, also after fixing nematic hybrid orientation, it is 
controllable at a desired include angle by using the approach of deleting a film front face to homogeneity, 
for example of dipping in a solvent and melting a film front face to homogeneity etc. In addition, the 
solvent used in this case must be suitably chosen according to the class of liquid crystallinity 
macromolecule, and the class of orientation substrate. 

[0224] Since the compensation film obtained according to the above process does orientation and 
immobilization of the orientation gestalt of nematic hybrid orientation at homogeneity and this 
orientation is formed, the upper and lower sides of this film are not equivalent, and there is an anisotropy 
also in field inboard. 

[0225] Moreover, the gestalt of carrying out the laminating of the compensation film to another different 
substrate from ** orientation substrate used where [ as it is ] ** orientation substrate is formed on ** 
orientation substrate which exfoliates from this film and is used with a compensation film simple 
substance as a use gestalt at the time of arranging between TN liquid crystal cell, a top, and/or a bottom 
polarizing plate as **** explained this compensation film, and using it for it is mentioned. In addition, 
when using in the condition of ** and ** in order that an orientation substrate may obtain nematic 
hybrid orientation, it is required, but when this substrate that can have effect which is not desirable as 
TN-LCD is used, the orientation substrate can be removed after nematic hybrid orientation 
immobilization. Even if the compensation film after the orientation immobilization used for this invention 
removes an orientation substrate, orientation turbulence etc. does not take place. As mentioned above, in 
the liquid crystal display of this invention, you may be the compensation film which has which gestalt. 
[0226] Moreover, this compensation film can also prepare protective layers, such as transparence plastic 
film, for the purposes, such as a surface protection, an increment on the strength, and improvement in 
environmental dependability. Moreover, as a protective layer, on the quality of the optical character, 
plastic plates, such as a desirable substrate, for example, polymethacrylate, a polycarbonate, polyvinyl 
alcohol, polyether sulfone, polysulfone, polyarylate, polyimide, amorphous polyolefine, and triacetyl 
cellulose, are stuck, and can also be used through the adhesives or the binder of optical grade. 
[0227] Next, the arrangement in the case of combining with TN liquid crystal cell which explained the 
compensation film of this invention previously is explained concretely. The arrangement location of this 
compensation film can arrange the compensation film of one sheet or two or more sheets that what is 
necessary is just to be between a polarizing plate and TN liquid crystal cell. It is desirable practically to 
perform angle of-visibility compensation in- this invention using the : compensation film of one sheet or two 
sheets. Even if it uses the compensation film of three or more sheets, although angle-of-visibility 
compensation is possible, since it leads to a cost rise, it cannot be said that it is not much desirable. It is 
as follows when a concrete arrangement location is illustrated. However, these are strictly typical 
arrangement locations and this invention is not limited to these. 

[0228] First, with the direction of a tilt of the compensation film in this invention, it is defined as the 
projection direction of the director of this liquid crystallinity macromolecule in the field among the 2nd 
page of the upper and lower sides of this film where the include angle of the director of this liquid 
crystallinity macromolecule and a film flat surface to accomplish is smaller. Specifically in drawing 1 , the 
2nd page of the upper and lower sides of this compensation film is assumed to be the b-th page and the 
c-th page. The include angle of the director of a liquid crystallinity macromolecule and film flat surface by 
the side of the b th page of this compensation film and the c*th page to accomplish is the relation of the 
include angle by the side of includeangle > the c-th page by the side of the b th page. Subsequently, the 
direction which becomes are the direction where the include angle of the director by the side of the b-th 
page and the director by the side of the c th page to accomplish serves as an acute angle when the c-th 
page is seen in the direction of film thickness from the b-th page of this compensation film, and parallel 
[ the projection component to the film flat surface of the director by the side of the b th page and the 
director by the side of the c-th page ] is defined as the direction of a tilt of a compensation film by this 
invention. 

[0229] Subsequently, the direction of a pre tilt of TN liquid crystal cell is defined as follows. Usually, the 
nematic liquid crystal in TN liquid crystal cell leans with [ it is not parallel and ] a certain include angle 
to the eel substrate interface like drawing 2 (when the twist angle of a nematic liquid crystal is 0 times). 
In this condition, the direction which is a direction whose include angle of the director of this liquid 



-37- 



JP11-194371A 



crystal and a liquid crystal cell substrate flat surface to accomplish is an acute angle and where the 
projection component of this director is parallel is defined as the direction of a pre tilt by this invention. 
Therefore, the direction of a pre tilt is defined as the liquid crystal cell substrate of the upper and lower 
sides in TN liquid crystal cell an one direction every, respectively, as shown in drawing 2 . 
[0230] The case where one compensation film is arranged first is explained. A compensation film may be 
arranged between a polarizing plate and TN liquid crystal cell, may be the top-face side of the liquid 
crystal cell concerned, and may be an inferior- surface of- tongue side. The direction of a tilt of a 
compensation film and the liquid crystal cell substrate with which this compensation film approached 
most usually [ 165 - 195 ] arrange especially the include angle with the direction of a pre tilt in the eel 
substrate of the opposite side to accomplish in 175 - 185 degrees preferably 170 to 190 degrees in the case 
of this arrangement. That is, when the compensation film is arranged on the top face of TN liquid crystal 
cell and the lower include angle to accomplish and a lower compensation film with the direction of a pre 
tilt in this liquid crystal cell substrate are arranged on the inferior surface of tongue of TN liquid crystal 
cell, the include angle with the direction of a pre tilt in a top liquid crystal cell substrate to accomplish is 
arranged so that the above-mentioned include-angle range may be filled. When not filling the 
above-mentioned include-angle range, sufficient angle -of- visibility compensation effect is not acquired. 
[0231] Next, the case where these two compensation films are arranged is explained. When arranging a 
two-sheet compensation film, two sheets may be arranged two sheets between the same sides, for 
example, TN liquid crystal cell and a top polarizing plate, or between this liquid crystal cell and a bottom 
polarizing plate. Moreover, one sheet may be arranged between a top and a bottom polarizing plate, and 
TN liquid crystal cell, respectively. In addition, this film with which what has the same optical parameter 
may be used, and optical parameters differ may be used for the compensation film of two sheets. 
[0232] The case where one sheet is arranged, respectively between [ each ] a top and a bottom polarizing 
plate, and TN liquid crystal cell is explained. In this arrangement, each compensation film is made the 
same arrangement as the case where one above-mentioned sheet is arranged. That is, the include angle 
with the direction of a pre tilt in a eel substrate with opposite direction of a tilt of each compensation film 
and substrate of TN liquid crystal cell with which the compensation film approached to accomplish is 
usually [165 • 195 ] especially arranged in the range of 175 - 185 degrees preferably 170 to 190 degrees. 
[0233] Subsequently, the case where the compensation film of two sheets is arranged is explained to 
either between TN liquid crystal cell, a top, or a bottom polarizing plate. In addition, the compensation 
film arranged between a film 1, this film 1, a top, or a bottom polarizing plate in the compensation film 
arranged in the location which approached TN liquid crystal cell most is assumed to be a film 2. About the 
film 1 which approached TN liquid crystal cell most in this arrangement, it arranges like the conditions 
which arrange the above-mentioned compensation film of one sheet. That is, the direction of a tilt of a film 

1 and the substrate of TN liquid crystal cell with which the film 1 approached most usually [ 165 - 195 ] 
arrange especially the include angle with the direction of a-pre tilt-in the eel substrate of the opposite side 
to accomplish in 175 - 185 degrees preferably 170 to 190 degrees. Subsequently, the arrangement 
conditions of the film 2 arranged between a film 1, a top, or a bottom polarizing plate are explained. A film 

2 arranges especially the include angle with the direction of a pre tilt in a eel substrate contrary to this eel 
substrate made into criteria to accomplish in the range of 175 - 185 degrees preferably 170 to 190 degrees 
165 to 195 degrees, in case a film 1 is the direction of a pre tilt of the eel substrate of TN liquid crystal cell 
which approached most, i.e., the arrangement conditions of a film 1. 

[0234] Subsequently, arrangement of a polarizing plate is explained. Usually, in TN LCD, a rectangular 
cross or the case where it arranges in parallel has the transparency shaft of a vertical polarizing plate 
mutually. Moreover, when arranging so that the transparency shaft of a vertical polarizing plate may 
intersect perpendicularly mutually, the transparency shaft of a polarizing plate and the direction of 
rubbing given to TN liquid crystal cell substrate of the side near a polarizing plate may be arranged so 
that a rectangular cross, parallel, or the include angle of 45 degrees may be made. In the liquid crystal 
display of this invention, when equipping with a polarizing plate on a compensation film, especially this 
arrangement may not be limited but may be arrangement [ which ] among the above. It is desirable a 
rectangular cross or to arrange in parallel the direction of rubbing which the transparency shaft of a 
vertical polarizing plate intersected perpendicularly mutually with the liquid crystal display of this 
invention especially, and was given to TN liquid crystal cell substrate of the side near the transparency 
shaft of a polarizing plate and a polarizing plate. 

[0235] As mentioned above, this invention can obtain the liquid crystal display concerned which a raise in 
contrast which is not in the former as a TSUISUTEDDO nematic liquid crystal display using a TFT 
component or an MIM component, and wide fie ld-of- view cornification accomplished by arranging the 
compensation film which fixed nematic hybrid orientation in TN liquid crystal cell which has a specific 
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optical parameter. 
[0236] 

[Example] Although an example is described below, this invention is not restricted to these. In addition, 
each analysis method used in the example is as follows. 

(1) The decision polymer of a presentation of a liquid crystallinity macromolecule was dissolved in 
deuteration chloroform or deuteration trifluoroacetic acid, and it measured and determined by 400MHz 1 
H-NMR (JEOL JNM GX400). 

(2) a logarithm it measured at 30 degrees C using the measurement Ubbelohde viscometer of viscosity 
among the phenol / tetrachloroethane (60/40-fold quantitative ratio) mixed solvent. 

(3) Decision DSC (Perkin Elmer DS07) measurement and optical microscope (BH2 made from Olympus 
Optics polarization microscope) observation of a liquid crystal phase sequence determined. 

(4) The refractive index was measured with the measurement Abbe refractometer (Typemade from 
ATAGO- 4) of a refractive index. 

(5) It carried out using ellipsomter DVA-36VWLD made from polarization analysis Mizojiri Optical Co., 
Ltd. industry. 

(6) Thickness measurement Kosaka Laboratory, Ltd. make High precision thin film level difference 
measuring instrument ET10 were used. Moreover, the approach of asking for thickness from the data of 
interference wave measurement ( [ by Jasco Corp. ] ultraviolet, visible, and near infrared 
spectrophotometer V-570) and a refractive index was also used together. 

[0237] Example -^composition of liquid crystallinity polyester> of reference 6\hydroxy-2-naphthoic acid 
lOOmmol, terephthalic acid lOOmmol, chlorohydroquinone 50mmol, tertbutyl catechol 50mmol and 
acetic anhydride The acetylation reaction was performed at 140 degrees C under 
nitrogen-gas-atmosphere mind for 2 hours using 600mmol. It performed at 280 degrees C and 300 degrees 
C performed the polymerization at 270 degrees C succeedingly for 2 hours for 2 hours for 2 hours. Next, 
after dissolving the acquired resultant in tetrachloroethane, the methanol reprecipitated and refined and 
liquid crystallinity polyester (formula (l)) 40.0g was obtained, the logarithm of this liquid crystallinity 
polyester - viscosity had a nematic phase as 0.35 and a liquid crystal phase, isotropic phase-liquid crystal 
phase transition temperature was 300 degrees C or more, and the glass transition point was 135 degrees 
C. 

[0238] <Stacking tendency trial of liquid crystallinity polyester> 10wt(s)% the phenol / tetrachloroethane 
mixed solvent (6/4-fold quantitative ratio) solution were prepared using this liquid crystallinity polyester. 
After having applied with screen printing on the soda glass plate, drying and heat-treating this solution 
at 230 degrees C for 30 minutes, it cooled and fixed under the room temperature. The film 1 which carried 
out orientation to the homogeneity of 20 micrometers of thickness was obtained. When conoscope 
observation was carried out, it became clear that this liquid crystallinity polyester showed optically 
optically -uniaxial- £ forward-] : Moreover,- it-became clear that- the polyester concerned^ had homeotropie ; 
orientation nature. 

[0239] Confirmation operation [ of oriented structure ] **> THe 8wt% tetrachloroethane solution of the 
liquid crystallinity polyester of a formula (l) was prepared, and it applied with the spin coat method on 
the glass which has the rubbing polyimide film, and the film 2 was obtained, as a result of carrying out air 
cooling and fixing, after drying and heat-treating for 30 minutes at 250 degrees C. The film 2 on the 
obtained substrate was transparent, there was no orientation defect, it was uniform and thickness was 
2.0 micrometers. 

[0240] Using the optical measurement system shown in drawing 3 and drawing 4 , the film 2 is leaned in 
the direction of rubbing of an orientation substrate, and the retardation value was measured. 
Consequently, the result which does not have the include angle from which it is right-and-left asymmetry 
like drawing 5 , and a retardation value is set to 0 was obtained. The director of liquid crystallinity 
polyester leans to the substrate, and this result showed that it was not homogeneity tilt orientation 
(orientation condition with the angle fixed in the direction of thickness which a director and a substrate 
front face make). 
[0241] 

[Formula 83] 
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[0242] Confirmation operation [ of oriented structure ] **> - subsequently -- the film 2 on a substrate - 
five sheets -- carving - respectively fixed time amount chloroform - 5wt(s)% it was immersed in the 
included methanol solution and elution was carried out from the liquid crystal layer top face. When 
immersion time amount was made into 15 seconds, 30 seconds, 1 minute, 2 minutes, and 5 minutes, the 
thickness of the liquid crystal layer which remained without being eluted was 1.5 micrometers, 1.2 
micrometers, 1.0 micrometers, 0.8 micrometers, and 0.5 micrometers, respectively. The retardation value 
in theta= 0 times (transverse-plane retardation value) was measured using the optical system of drawing 
3 and drawing 4 , and the relation between thickness and a retardation value was obtained ( drawing 6 ). 
Thickness and a retardation value are not in straight-line relation so that drawing 6 may show, and this 
also showed that it was not homogeneity tilt orientation. The dotted line in drawing is a straight line 
observed in the film which carried out homogeneity tilt orientation. 

[0243] Confirmation operation [ of oriented structure ] **> Next, orientation and immobilization of the 
liquid crystallinity polyester of a formula (l) were done using the same approach as the above on the high 
refractive index glass substrate (a refractive index is 1.84) which has the rubbing polyimide film, and the 
film 3 was produced. Refractometry was performed using the obtained film 3. When the film 3 had been 
arranged so that a glass substrate may touch the prism side of a refractometer, there was an anisotropy 
in the refractive index in a film plane, the refractive index within 1.56 and an parallel field of the 
refractive index within a field perpendicular to the direction of rubbing was 1.73, and the refractive index 
of the direction of thickness was not depended in the direction of a film 3, but was fixed at 1.56. From this, 
it became clear that flat- surface orientation of the liquid crystal molecule of the shape of a rod which 
constitutes liquid crystallinity polyester from a glass substrate side was carried out in parallel to a 
substrate. Next, when it had arranged so that the air interface side of a film 3 may touch the prism side of 
a refractive-index meter, there was no anisotropy in the refractive index within a field, the refractive 
index was fixed at 1.56, and the refractive index of the direction of thickness was not depended in the 
direction of a film 3r but was fixed at h . 73. Jit became clear that the -liquid crystal molecule of the shape of 
a rod which constitutes liquid crystallinity polyester from an air interface side was carrying out 
orientation from this perpendicularly to a substrate flat surface. 

[0244] From actuation of ** to ** of a more than, the film formed from the liquid crystallinity polyester of 
a formula (l) formed nematic hybrid orientation, and it was imagined as what is carrying out orientation 
according to the restraining force of the substrate interface by rubbing, and the restraining force of an air 
interface as shown in drawing 7 . 




[0245] <Presumption of the include angle of the director and substrate flat surface in the analysis and the 
orientation substrate interface of the direction of a tilt to accomplish> On the film 3 formed on the high 
refraction glass substrate which has the rubbing polyimide film, the glass substrate which has the one 
more sheet rubbing polyimide film was put and stuck. That is, the film 3 was made the configuration 
inserted by the rubbing polyimide film of two sheets. In addition, it has arranged so that the direction of 
rubbing of the up-and-down rubbing film may become 180 each other. It heat-treated for 30 minutes at 
230 degrees C by this condition. Refractometry and polarization analysis were performed about such an 
obtained sample film. As a result of refractometry, this sample film was related up and down, the same 
value was acquired, and the refractive index in a film plane was 1.56 in the direction of thickness of 1.73 
and this film in 1.56 and an parallel field in the field perpendicular to the direction of rubbing. As for this, 
near the interface of a substrate, the upper and lower sides of a sample film showed that directors were 
abbreviation parallel to a substrate flat surface. Furthermore, refractive-index structure was optically 
uniaxial [ almost forward ] as a result of polarization analysis, and as a result of performing detailed 
analysis based on the crystal rotation method, near the substrate interface, the director leaned slightly. 
Moreover, the include angle of a substrate flat surface and a director to accomplish was about 3 times. 
The sense to which a director furthermore inclines was in agreement with the direction of rubbing (the 
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direction of a tilt and the direction of rubbing of a film are in agreement). 

[0246] From the above thing, if it thinks that the director in a substrate interface is mostly decided by the 
interaction of liquid crystallinity polyester and an orientation substrate interface, it will be presumed 
that the include angle of the director and film flat surface in the substrate interface of the film 3 formed 
on one above-mentioned orientation substrate to accomplish is 3 times. 

[0247] The liquid crystallinity polyester [ which was used in the example 1 of example 1 reference / 
5wt(s)% of] (formula (l)) tetrachloroe thane solution was prepared. This solution was applied to the glass 
substrate which has the rubbing polyimide film with the spin coat method, and the solvent was removed. 
It heat-treated for 30 minutes at 250 degrees C after that. Then, it cooled and the orientation of the 
polyester concerned was fixed. In this way, it has nematic hybrid oriented structure, and the film 4 on the 
obtained glass substrate was transparent, and an orientation defect does nothave it and it had uniform 
thickness (0.85 micrometers). Moreover, an average tilt angle is 44 degrees and the direction of a tilt was 
in agreement with the direction of rubbing. 

[0248] Using the film 4 formed on the glass substrate which has this rubbing polyimide film two sheets, it 
has arranged to the upper and lower sides of TN eel so that it may become axial arrangement of drawing 
8 . In addition, both the films 1 of the upper and lower sides of the eel concerned have arranged the glass 
substrate side of this film so that a eel substrate may be approached. The eel parameters of used TN eel 
were eel GYABBU4.2micrometer, deltand395nm, 90 angle of torsion (left hand), and three pre tilt angles, 
using ZLI-4792 (deltan=0.094) as a liquid crystal ingredient. Moreover, the direction of a pre tilt was in 
agreement in the direction of rubbing of a liquid crystal cell substrate. The electrical potential difference 
was impressed by the 300Hz square wave to the TN eel concerned, white - the ratio (white display) of the 
permeability of display 0V and black display 6V / (black display) -- a contrast ratio - carrying out - the 
contrast ratio measurement from an omnidirection - the Hamamatsu Photonics make - contrast curves, 
such as a deed, were drawn using FFP optical system DVS-3000. The result was shown in drawing 9 . 
[0249] The liquid crystallinity polyester of example 2 formula (2) and a formula (3) was compounded, the 
logarithm of the liquid crystallinity polyester of a formula (2) - viscosity had the nematic phase as 0.10 
and a liquid crystal phase, and isotropic phase-liquid crystal phase transition temperature was 180 
degrees C. As a result of performing the same stacking tendency trial as an example 1, it became clear 
that the liquid crystallinity polyester of a formula (2) showed homeotropic orientation nature, and showed 
optically uniaxial [ forward ] optically. 

[0250] the logarithm of the liquid crystallinity polyester of a formula (3) - viscosity had the nematic 
phase as 0.18 and a liquid crystal phase, and isotropic phase -liquid crystal phase transition temperature 
was 300 degrees C or more. As a result of performing the same stacking tendency trial as an example 1, it 
became clear that the liquid crystallinity polyester of a formula (3) showed a homogeneous stacking 
tendency 

[0251] The 8wt(s)% N-methyl-2-pyrrohdone solution- which to 
formula (2) and (3) by 50-50 (weight ratio) was prepared. 

[0252] After applying the solution concerned covering die length of 10m by the die coat method on the 
polyether ether ketone film with a width of face of 40cm which carried out rubbing processing and drying 
by 120-degree C hot blast, heat treatment was performed for 10 minutes at 220 degrees C. Then, it cooled 
and the orientation of the polyester constituent (constituent which contains the polyester of a formula (9) 
and (10) by 50-50 (weight ratio)) concerned was fixed. 

[0253] The binder was minded [ of the obtained film 5 ], lamination and the polyether ether ketone film 
subsequently used as an orientation substrate were exfoliated, triacetyl cellulose was removed, and the 
film 5 was imprinted on the triacetyl cellulose film. The average tilt angle of 0.60 micrometers and the 
direction of thickness of the thickness of a film 5 was 35 degrees. Using the film 5 imprinted on this 
triacetyl cellulose film two sheets, every one sheet of the film concerned has been arranged to the upper 
and lower sides of TN eel so that it may become the arrangement shown in drawing 8 . The same thing as 
the eel concerned used in the example 1 was used for used TN cel. The result of having measured the 
contrast ratio in an omnidirection by the same approach as an example 1 was shown in drawing 10 . 
[0254] 

[Formula 84] 
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[0255] except for not using example of comparison 1 film 4 ■■ all - an example 1 ■■ the same - carrying out 
- etc. -■ the contrast curve was drawn. The result is shown in drawing 11 . 

[Brief Description of the Drawings] 

[Drawing ll The conceptual diagram of the direction of a tilt in this invention. 
[Drawing 21 The conceptual diagram of the direction of a pre tilt in this invention. 

[Dravyihg 31 The" plot plaftf of "an optical measurement system used for tilt angle- measuremerit of a 
compensation film. 

I Drawing 4l Relation between the sample in the optical measurement system used for tilt angle 
measurement of a compensation film, and axial bearing of a polarizing plate. 

[Drawing 51 Relation of the apparent retardation value and the angle of inclination of a sample in the 
example of reference. 

[Drawing 61 Relation with the retardation value of the appearance in the thickness and the transverse 

plane after immersion of the compensation film in the example of reference. 

[Drawing 7l The conceptual diagram of the oriented structure of a compensation film. 

[Drawing 81 Axial arrangement of each optical element in examples 1 and 2. 

[Drawing 91 Contrast curves, such as an example 1. 

[Drawing 101 Contrast curves, such as an example 2. 

[Drawing 111 Contrast curve, such as the example 1 of a comparison. 
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